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Two Tears' Work in the Chemical Branch.

TWO YEARS' FIELD WORK OF THE CHEMICAL
BRANCH.

By F. J. Howell, Ph. D.

(A paper read before the Shepparton Conference, July 1902.)

PART 1—THE NORTHERN AREAS. .

The primary object of the farmer, pat in a few words, is to

increase the productive value of his land ; to produce large and

profitable crops while preserving, and even increasing the fertility of

the soil that yields them. Till chemistry came' to his aid the efforts

of the farmer in this direction rested on pure empiricism. It is true

he had discovered certain facts of importance before ever this science

came to assist him ; but these facts wei-e stumbled on accidentally

—

were the results only of chance tests. With Liebig a new system was
introduced, and the great German built upon the foundations of

chemistry the scientific agriculture that is revolutionising the farming

methods of to-day. To no branch of science does agriculture owe
such a deep debt of gratitude as it does to the science of chemistry.

The various ways in which the investigations of chemistry have

founded, and are intimately bound up with the very existence of the

great agricultural industries, would form a subject too wide for one

lecture, or for a dozen lectures. I shall make no attempt this after-

noon to show how this is so. I am going to treat only of the work of

the chemist in connection with the practical operations of the farm
;

of the investigations of my branch in the field, carried out to assist the

primary object of the farmer in increasing to its full extent the pro-

ductive power of his land ; of experiments conducted to determine soil

deficiencies, the effect of various fertilizers intended to replace them
;

methods of application, systems of soil treatment, and the profits that

can be shown to follow all such operations. These are all points

which will be at once recognised as of great practical importance to

the farmer.

The Work of Two Years.

I am going to treat of the work of the last two years only, because

of my association with this work during that period, and because the

larger and more important developments in field work have taken

place within that time. But these larger developments were preceded

by long years of pioneer work ; of arduous, earnest efforts that met

with little support and less sympathy. It was another blazed the path

for the success of the operations of the two last years, and the State of

Victoria owes a deep debt of gratitude to its late agricultural chemist,

Mr. A. N. Pearson, for the first initiation of a truly scientific system of

agricultural field experiments. For this we have undoubledly to thank

Mr. Pearson.
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The Commencement of Field Work.

In a masterly contriLutioii on " Field Manure Experiments in

Victoria," not yet out of the Government Printer's hands, Mr. Pearson

^ives the history of the movement in this State. From that publication

I glean that the first suggestions for the establishment of experi-

mental fields were made to the Minister for Agriculture by the

chemical branch in 1886. The suggestion received the sanction of the

Minister, but little or no support from the agricultural societies, and it

remained for an officer of the Lands Department to secure the names
of sixteen farmers who expressed their readiness to experiment on

various crops. Out of the sixteen fields, six, it was stated, showed
decisive results. A crop of sorghum at Dandenong was raised on one

of the plots fi^om one-third of a ton to 16 tons, and the pea crop from

If bushels to 30^ bushels per acre. Remarkable increases were shown
in a barley crop at Mooroopna, a wheat crop at Parwan, an oat and
maize crop at Berwick, and a hay crop at Balaclava. As a result of

these experiments, the pamphlet, "The Farmer's Guide to Manuring,"

was written, and published by order of the Honorable J. L. Dow, then

Minister for Agriculture. Between this date and 1898 there were

a number of successful experimental fields established, principally in

the southern districts. With two exceptions, however, 1 find no

records of successful experiments in wheat-manuring in the northern

districts. The manurial dressings advocated up to 1897 or 1898 were

heavy, costing £1 to £3 an acre. It was probably this fact that

prevented a larger support being given to the idea. As far as I am
aware, it was the favourable results obtained by a South Australian

farmer using much smaller quantities that led to a reduction in such

dressings, while the light applications at present general in Victoria,

and which might, I think, be claimed as the special introduction of our

chemical branch, were suggested also by the action of a Victorian

farmer, which I shall refer to later on.

My Appointment to the Chemical Branch.

When I commenced my lectures in the year 1 899 throughout
Victoria, I found that the feeling of the average farmer was not one of

sympathy for the work I had taken up. The idea seemed ridiculous

to the maprity that science could come down and enter into a

friendly partnership with the man at the plough, and that the much
laughed-at expert and the stiff-necked cultivator could exchange
friendly ideas ; that they could afterwards leave with a mutual resjject

one for the other ; with a compact between the two for a strong-

co-operative effort to put questions to the soil and to get answers. But

'

the thing happened, and the experimental field became a thing of

interest from one end of Victoria to the other. There were 270 such

fields put down in the year 1900. The initial difficulties of a new
movement of such magnitude were many. Officers had to be rapidly

trained to the work in all its branches. Delays on farms were frequent,

and the newness of the thing caused it still to be regarded by some
with more curiosity than interest, and, in cases, with a leavening of
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quiet ridicule. But three mouths after the ridicule had goue, and
the truth of a new fact stood out iu the long green strips, stretchiug

12 chains down the various paddocks from one end of the wheat-growing
area to the other. Five months after this, the j)lots had given their

returns to the stripper, and in the words of a clever Wimmera
journalist, had shown us how to add another province to Victoria.

It is no wonder the results created astonishment, for they appeared
just as remarkable to the chemist as they did to the farmer. It is

something approaching the marvellous that 10 and 201bs. of a black

powder spread over an acre can produce such differences, and that for au

outlay of a little over 2s. per aci^e, profits of 12s. and 15s. might be
obtained. Returns from 85 such wheat fields were sent in from the

first year's tests. The results were of the highest interest.

An Explanation of the Principles of Manuring.

Before criticising the figures, however, it will be better if I ex])laiii

to you in a few words the principles of manuring. In neai'ly every

case we ap])ly a manure, farmyard or artificial, because it contains

something rctiuired fur the growth of the cro]) that is not naturally

present in sutficient quantities in the ground. Now our plants take

from the ground very many different substances, and the absence or

shortage of any one of these in the ground acts injuriously on the

growth of the plant. Fortunately, it is only three or four of these

substances that do run out in the ground. All the manures that we
apply are given because they contain either one, two, three or four of

these important substances. The important substances in manuring
are nitrogen, phosphoric acid, potash, and lime. We do not give these

substances pure to our soils for various reasons, but in chemical com-
bination with other substances, and these combinations fomn our

manures. To understand manuring, then, you must know what
substances are contained in the different manures you use. We find

them in the following table :

—

Phosphoric Acid is contained in

—

Superphosphate, Thomas Phosphate (Star' Phos])hate),

Bonedust, Guano.

Nitrogen is contained in

—

Sulphate of Ammonia, Nitrate of Soda, Di-ied filood.

Potash is contained in

—

Potash Chloride, Potash Sulphate, Kainit, Ashes.

^Phe question, then, in our experimental fields that we had to solve

was the ingredient, or the number of ingredients, our soils were deficient

in, and the best form in which we might give back this ingredient,

for, as the tables show, we can give each of these ingredients in

different forms. We can, for instance, give the phosphoric acid in the

four forms of superphosphate, Thomas phosphate, bonedust and guano.

We can give nitrogen in three forms, and potash in four forms.

Remembering this, we shall easily find what the average returns of

the 85 fields mean.
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It will be seen that tliere were twelve plots in each of the 85 fields

—

eig-ht manured, and four nnmanured to serve as checks. The manured

plots were 1, o, 4, 6, 7, 9, 10, 12. On the first six manured plots

manures containing phosphoric acid only, but in different forms, were

used. Thus in the first three plots it was given in the form of a con-

centrated superphosphate, the next ordinary, the next Thomas, and the

next bonedust. In the remaining two manured plots Nos. K) and 12,

a combination of phosphoric acid and nitrogen was used, the idea being

to see if the soil further responded by an addition of the nitrogen to

the phosphoric acid. No tests were made that year with potash, as

many analyses had given reason to think that the northern soils were

suflBciently rich in that ingredient. The facts that came out in these

experiments were of high practical value to the northern wheat-growers

and of great significance to the whole State. It was of importance to

show to the country that, in a year of an average wheat yield of

8'84 bushels only, it was possible to double that average, based on

results obtained from every part of the wheat-growing area ; to prove

that by the use of the drill, the application of manure, the adoption of

the fallow, and the careful preparation of the seed bed, the farmer

might be enabled to raise the yield of the colony from 8'84 bushels to

one of 17'68. It was of value to find that the great soil deficiency

throughout the North appeared, as far as the wheat crop was concerned,

to be that of phosphoric acid, and that an addition of nitrogen gave no

further increase. These results were distributed widely throughout

Victoria, and created unusual interest. Applications poured in from

all parts, and the difficulty was to restrain, rather than encourage, the

desire for taking up experimental fields. Including the beet and wheat

variety fields, the applications last year exceeded 400. The greater

number of these applications received favorable consideration, for it

seemed necessary to confirm the results of the former year by a

repetition of similar tests, and to widen the scope of experiments so

as to secure answers to problems in connection with manuring that

had not been attempted in the first tests. There was the question of

potash manuring, for instance, to be decided ; of nitrogen applied in

diiierent forms, and in different ways ; of the application of lime and

gypsum ; of the comparative effect of an application of a superphos-

phate in the drill, as a top dressing, and ploughed in ; of the spring

cultivation of the growing crop ; and other points. All these points

were considered in the tests of the following year. Many of the

operations for determining the result of such tests had, however, to be

left in the hands of the farmer, and in many cases there are not

sufficient guarantees that these were properly carried out. As a result

of the second year's experiments on wheat-manuring in the north of

Victoria, I can now draw your attention to the average of 94 fields.

The fields, as you see, are representative of an enormous area of

country, and practically embrace the whole of our northern wheat-

growing area.
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Two Yems' Work in the Chemical Branch. 11

A Study of the Tables.

The I'esults of these tables are particularly gratifying to me.
Besides confirming, in almost every particular, the returns of the

former year, they have widened our field of information, and given us

a crop of new facts of great practical value. In a year marked hv
such a low general average, it is refreshing to turn to results showing
so great an improvement. The manures used up to Plot 10 are the

same in kind as the preceding year. They differ very slightly,

however, in the quantity used. In Plot 12, nitrogen, instead of being
given in the form of sulphate of ammonia, as it was in the preceding
year, has been given in the slower acting form of dried blood. A
comparison of the yields of the various plots for the two years will

show that the figures of the first year are slightly higher than in the

second. In the increase due to manures, however, the last year's

results show an advantage. A comparison of the retmms of Plots 10

and 12, where nitrogen and phosphoric acid have been applied, with
those of Plot G, where phosphoric acid only has been given, will show
that in Plots 10 and 6 the increased yields are practically the same—^a

confirmation of last year's experiments, while in Plot 12 the yield is

higher by half-a-bushel than in Plot 6, a result which might lead us to

infer that nitrogen in the slower acting form of dried blood had shown
itself effective. But dried blood also contains a small percentage of

phosphoric acid, enough probably, in the 87^ lbs. applied on this plot

to ])roduce, at any rate, half the additional increase shown on the plot,

and part of the increase, at any rate, can be attributed to that cause.

The cost of the dressing on Plot 12 is, comparatively speaking, a

heavy one—7s. O^d. per acre—and the small increase produced by the

blood would not justify such an expenditure. Thei'e is little doubt,
looking at the average increases of the^94 fields, of the dominant influence

of the action of phoshoric acid in the form of the superphosphate
;

22 lbs. of concentrated in Plot 3, costing 2s. 8d. per acre, has given
an increase of 5'10 bushels ; 51 lbs. df ordinary superphosphate, con-
taining the same amount of phos])h(iric acid, but costing only 2s. 2d.,

gives practically the same increase, •>"02 bushels—a most beautiful

illustration of careful regular working. 54 pounds of Thomas
phosphate, however, also containing the same amount of phosphoric
acid, and costing the same money, results in an increase of :3*35 bushels

only ; and 46 lbs. of bone dust, costing 2s. O^d. and containing the

same amount of phosphoric acid, gives only an increase of 1'21 bushels.

After such results obtained by two years' tests over such a wide area,

the fact of the great hunger of the soils in that area for phosphoric
acid is made strikingly clear. The figures also make clear that the

superphosphate is the most suitable form in which to apply that

element, and that the matter of nitrogen manuring requires, for the

present at any rate, no consideration.

The Requirements of the Northern Soils in Potash.

But there was still the possible necessity of pcttash and lime in our
northern soils to be considered. In the first year's experiments no
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trials were made to test the deficiency of the soils generally in these

ingredients. In last year's fields, however, the question received

attention, and the results obtained are an addition to our knowledge.

In the matter of potash 18 plots were put down in as many different

districts. The plots in each case were manured as follow :

—

Plot 1.—51 lbs. ordinary super.

Plot 2.—51 lbs. ordinary super. ; 48 lbs. sulphate of ammonia.
Plot 3.—51 lbs. ordinary super. ; 48 lbs. sulphate of ammonia

;

28 lbs. potash chloride.

Average increased yield per acre of 18 fields in bushels

—

Plot 1.—5-35.
Plot 2.—5-30.
Plot 3.-5-53.

In No. 1 plot we have used phosphoric acid only ; in No. 2 plot

phosphoric acid and nitrogen, and in No. 3 plot phosphoric acid,

nitrogen, and potash, but the increased yield in plot 3 where the costly

complete manure has been used is only approximately one-fifth of a

bushel more than where the supherphosphate only has been applied.

The soils then in the northern areas, taking the general avei'age yields

as a standard, are not in any appjeciable want of potash, their one

great hunger so far appears to be phosphoric acid only. There were,

undoubtedly, plots among the eighteen that did appear to have been
much benefited by the additional potash, but this might have been
due to iri'egularities which have disappeared in the general average.

The Effect of an Application of Lime.
There was still the necessity for lime to be considered, and the solu-

tion of the problem was attempted in two ways by the application of

lime alone, and by the application of lime in the form of gypsum in

conjunction with the superphosphate. The direct application of lime

drilled in with seed, at the rate of 1 cwt. to the acre, resulted in a

material gain in thirteen out of the nineteen fields where it was tried,

but in most cases the gain was not sufficiently great to cover the

expenditure. The average increase of nineteen fields was "97 bushels.

The average increased yield on the thirteen fields refei-red to was 1'42

bushels. In the case of gypsum there were results only from ten

fields obtained. The average increased yields were as follow :—Where
superphosphate only had been used, 4" 15 bushels ; where superphos-
phate with 56 lbs. of gypsum was applied, 4*22 bushels, an increase in

favour of gypsum not worth considering. This is somewhat contra-

dictory, for we might expect a result from gypsum somewhat propor-
tionate to that from lime. The number of fields, however, was not
sufficiently large to thoroughly test the matter, and in this year's

experiments I have considerably increased the number. In districts

where indications point to the possibility of gypsum showing effects,

no returns, unfortunately, are available.

Other Questions than Soil Deficiencies.

So far we have treated merely of soil deficiencies and the manures
most suitably replacing them. But there are questions in connection



Two Years' 'H'ork in the Chemical Branch. 13

with the application of manures themselves of almost equal import-

ance. There is the time of application, the method of distribution,

and the quantity to a})ply under given climatic conditions—questions

which open up fields for investigation, as full of interest and practical

importance as the questions just dealt with. Tests on all these points

were attempted. That full answers have not been obtained, is the

fault of the farmer and not the branch. One of the most interesting

of these tests was the ap])lication of the superphosphate in various

ways. An application with the drill was com])ared with a surface

application ploughed in, in one case—in the other the application with
the drill was compared with a like quantity given as a top dressing

after the crop had come up. In the ploughing in test there were the

results of five fields available for comparison. The returns showed,
taking the average of the five fields, a slight gain in favour of plough-
ing in. Foiir fields showed in favour of ploughing in—one
decidedly in favour of the ajjplication by the drill. 'j^his has
influenced the average results, for an average of the four fields

shows a gain in favour of the ploughing in of '58 bushels. The results

of such a small number of fields do not warrant one in speaking too
decidedly in favour of the latter method of application, but the figures

are certainly enough to suggest the thought that a deeper applica-

tion of our manures, and the encouragement it would give to root

development at a greater depth from the surface, removed from the
effect of long dry spells—might exert a powerful influence on the
welfare of our crops—at critical periods of the year.

Experiments, as already stated, were also carried out to test the
advantage, if any, of an application of a superphosphate at the time
of sowing the grain, over an application as a top dressing after the

crop had come up. The results were so irregular as to indicate that

the farmer in many cases had omitted the after application entirely.

The same tests Avere to be carried out with the sulphate of ammonia.
There are fewer irregularities in these returns, and the results in this

case indicate a very slight increase in favour of the drill application at

the time of sowing.

Horse-hoeing the Growing Crop.

In addition to the manure experiments, plots were included (jn the

field's of several of the farms for tests in the cultivation of horse-hoeing
of the crop in the spring of the year. In only one case was informa-
tion received at the laboratory that the test had been carried out as

requested, and Mr. Mackay of the vSt. Amand district wrote enthusias-

tically of the success of the operation. The returns were as follow :

—

Increases Due to Manuring and Horse-hoeing.

Plot 1.—51 lbs. superphosphate, but not horse-hoed, 5-50 bushels.

Plot 2.—51 lbs. superphosphate and horse-hoed, 8"0 bushels. Increase

due to horse-hoeing, 2-50 bushels.

Plot 8.—No manure, but horse-hoed, 2-83 bushels. Increase due to

horse-hoeing, 2*83 bushels.
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In both cases it will be seen the operation resulted in a substantial

gain. It is possible that this one little result may be the beginning- of

great future changes in the treatment of the growing crop. Every-

thing points to the probability of the loose earth mulch effecting the

conservation of moisture in the undersoils of our fields under crojT just

as it does in those of the bare fallow.

Summary of Results in the North.

I have now brought under your notice the more important of the

many facts resulting from the experiments of the Chemical Branch in

the Northern areas. We know that the use of the drill, and the

application of light dressings of phosphatic manures have now become
general in those areas. That the Chemical Branch has been wholly

and solely responsible for all this has never yet been affirmed. All

honour is due to those progressive farmers who, on their own initiative

and without any assistance from the Department, carried out tests on

their own farms with no pretence to any knowledge of the under-

lying principles. The facts that they stumbled on have been

of great assistance, for they gave hints to minds who knew
how to interpret them—that pointed the way and made it

easier. The light dressings of lO, 20, and oO lbs. used in the first

experiments of three years ago, and giving such astonishing results,

that are the wonder of European chemists, were suggested by the act

of a Victorian farmer : for that idea had its birth in the marked
improvement following the pickling of the grain with a few pounds to the

bushel only of a phosphatic manure—a method introduced by Mr. Salter.

All honour is due as well to our splendid weekly agricultural

papers for the wide publicity they have given to the results of

manuring, and for their advocacy that the Department should take the

matter up as it really deserved to be taken up. In dealing with the

work of the chemical branch, I have not forgotten, nor do I under-

value, the other forces working in a similar direction, but without any
spirit of boast, it is a performance to create some feeling of pride that

this branch has succeeded within the short space of two years in

solving the soil problems chemically considered, and as far as cereal

crops are concerned, of ])ractically the whole wheat-growing area of

the northern ])ortion of Victoria. The great mass of facts already to

hand allow us to speak in full confidence of the universal soil deficiency

of that area, the manure most cheaply and effectively su|)plying it

—

the ap])roximate (puintity, taking one year with another, giving the

bests results, and the increased yield and probable profits the farmer
can rely upon for his expenditure. Such a body of facts is worth a

thousand times more than the money required to obtain them.
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CROPS UNDER IRRIGATION/

By A. J. McClatchie.

Most irrigation is done in Arizona by one of two methods—through
furrows or by flooding. The furrows may be permanent or temporary.

Plants such as strawberries and small vegetables that require the

frequent application of small amounts of water, are by most growers
irrigated through furrows that are more or less permanent. Some
farmers break u{) by cultivation the crust that forms on the surface,

while others simply hoe from the furrows and the intervening ridges

the weeds that grow there. This method of irrigation should be

resorted to only in the case of such crops and under such climatic

conditions as make it difficult to irrigate by any other method.

Furrow Irrigation.

Running water through temporally furrows that are cultivated after

each irrigation is to be preferred wherever practicable. Experience at

this Station has shown that this is the method by which all crops that

can be so irrigated should be irrigated. The water applied penetrates

the soil, and a smaller percentage is lost by evaporation than by any
other method. Since the soil mulch formed by cultivation prevents the

rapid escape of moisture, crops will need less frequent irrigation by
this method than by any other.

In irrigating by the furrow method, it is important that the streams

permitted to run in the furrows be small. Just enough water to cause

the stream to creep slowly along should be turned down each furrow.

The soil will thus become thoroughly saturated, and little water will

escape at the lower end of the field. The more slowly the water makes
its way down the furrows the better, provided it gets through during

the time that irrigating water is available. If so large a stream is

permitted to run in each furrow that the water reaches the lower end
quickly, the sides are thus made less pervious, and a large percentage

of the water escapes at the lower end—water that would percolate into

the soil if it ran more slowly. For equalizing the flow of water into

the upper ends of the furrows, straw or other similar coarse material

will usually be found most serviceable. If something is not used to

prevent the washing of the soil, the tendency is for too much water to

find its way down some furrows, and too little down others.

Flooding.

In the case of crops that cover the ground, such as lucerne and

grains, flooding is the method in general practice. In this region these

crops are flooded by running a large stream of water between two

* Irrigalion at the Station Farm. Bulletin 41, Arizona Agricultural Experiment Station.
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ridges^ commonly called borders, thrown up with a plough, and about

30 feet apart. Between these two ridges the water being applied spreads

out into a broad shallow stream that flows the length of the field.

Waste ditches at the lower end of the field carry off the water that

flows from the ends of the lands. The first time a field is irrigated

after sowing, and to some extent at later irrigations, it is necessary to

impede the progress of the stream of water and cause it to spread over

the whole surface, where, on account of the slope of the land, it is

inclined to run in a narrow stream. This is done by throwing up across

its course earthen ridges. If these are properly made they will usually

cause the water to flow where it is desired during several subsequent

irrigations.

Irrigation before Ploughing.

Before ploughing unoccupied land it is commonly irrigated by
flooding. Experience at the farm shows, however, that a better way is

to run the water through furrows made 2 or 8 feet apart, the distance

apart depending on the nature of the soil and the length of the field.

The more slowly the soil takes water and the shorter the field the

nearer together the furrows need to be. At the farm these furrows are

made with an adjustable three-shovel furrower, by means of which the

land can be furrowed as rapidly as it can be ridged. Less water is

required by the furrow method, less labour is reqviired to handle the

water, and less is lost by evaporation. Moreover, the whole surface of

the soil does not become crusted over or baked as it dries, as does land

that is irrigated by flooding. In some cases land may be too hard to

furrow, and flooding is therefore necessary.

Melons and Pumpkins.

These are planted here from March to June (that is September to

December in Australia) along previously moistened furrows, made
about 6 to 8 feet apart. Water is run through the furrows, and about

two days later the seed is planted along one side, just above the water

line. During favorable weather no further irrigation is necessary

until after the young plants appear. But if the weather following

the planting be too cool for the germination of the seed, the soil about

them will often become too dry. In such a case an irrigation a week
or two after planting will be important. After the first irrigation the

furrow should be cultivated, and a fresh one made for subsequent
irrigations, which should occur about twice a month during the first two
months. Thereafter more frequent and more copious irrigations will

be desirable.

While melons and pumpkins require a large number of irrigations

during their growth, the amount applied to the crops is not correspond-

ingly large. This is due to the distance between the rows and to the

fact that during the early part of their growth only the furrow along

which they are planted is moistened. Thus during the first half of

the life of the crop only a small portion of the soil is kept moist, and
at no part of its growth is all the surface commonly moistened.
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Furthermore, the vines grow so rapidly that undoubtedly a larger

proportion of the water is used by the plants and a smaller proportion

lost from the soil than is the case with many crops. The covering of

the surface by the vines would also cause less loss from the soil.

The common winter squashes used in the Northern States are grown
very little here, as they do not endure well the heat of our summers,
no matter how much water is applied to their roots. Instead of these

squashes is grown the Oashaw Pumpkin, which does well here, and
keeps well through the winter. For winter use it is planted during

June (December in Victoria) , and from the time of planting till the fall

needs frequent irrigation.

Sorghum.

The seed of sorghum is sown in the bottom of furrows during May,
June, and July (November, December, and January here), and a light

covering of earth thrown upon the seed by dragging a bush through
the furrows, or by turning a light furrow with a plough, and water run
through the furrows soon after planting. Some growers leave these

furrows permanently and run water through them every ten or fifteen

days. The better way, however, is to cultivate the furrows after each
of the early irrigations, and make fresh ones for each subsequent
irrigation. After the sorghum, has reached such a size that it is not

convenient to fui-row it, the furrows may be kept for the later irriga-

tions. By this time the sorghum will shade the fm'rows, and they
will not become hard and baked as they will before the crop covers

the ground. As this crop is grown entirely during the warm weather
of summer, considerable water is required to produce it, but on
account of ite excellent system of roots not so much as might be
expected.
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AUSTRALIAN SALTBUSHES IN CALIFORNIA.

It has been said witli justice that " a prophet hath no honor in his

own country/' and the same holds good of fodder plants also. The
value of our saltbushes as drought resisting fodder plants has long

been recognised in a hazy way^ but few, if any, practical attempts

have been made in their artificial cultivation, if we except the good

work accomplished at the Wagga Experimental Station in New South

Wales. The late Baron von Mueller when Government Botanist in

this State, never grew tired of testifying to the wonderful value of

certain of our indigenous saltbushes, and continually distributed small

quantities of seed for trial, but rarely was much trouble taken to

propagate them.

While however, we have been backward in utilising nature's

special gifts to us, preferring rather a policy of inaction in allowing

them to be eaten out or smothered with useless weeds, others, in

America and elsewhere, have been struck by the unanimity of the

testimony to their good qualities from authorities well qualified to

express an opinion.

In the annual report of the Agricultural Experimental Station of

the University of California, an account is given of the work at the

Southern Coast Kange Sub-station in the introduction and propaga-

tion of Australian and South American saltbushes. The first valuable

species obtained was the well-known Atriplex semibaccata. Mr. Chas.

H. Shinn, the writer of the report in question, states that :

—

" During
the season of 1897-1898, when the total rainfall was but a little more
than four inches, and all the other field crops failed, this plant grew
all summer, yielding at the rate of one-and-a-half tons of dry forage

or coarse hay per acre, and five hundred pounds of seed, also of high
feed value. This ^showing was so remarkable that it was difficult to

believe such results, but the experience of three subsequent seasons

confirmed them in every particular."

" Saltbush seed was distributed throughout the entire district, to

every farmer who would agree to test it. More than two hundred
persons sowed seed, and in every case made a success of the crop.

Its value was greatest on the light and hardpan soils, as reports from
all parts of the county, particularly on the east side of the Salinas,

clearly showed. The area devoted to saltbush is steadily increasing.

The plant shows some ability to naturalise itself in pastures

and by roadsides, but the well-known "fox-tail" chokes it out,

as it also does the wild oats, clovers, and other native forage

plants. Saltbush, however, can hold its own with our native

weeds. In 1900, at the sub-station, saltbush under ordinary field

culture yielded at the rate of three-and-a-half tons of dry fodder per

acre. One special advantage of the crop for this district is that, if
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cut back or fed off about the middle of October^, it makes six or eiglit

inclies of new growtli by the m.iddle of January, long before our native

forage plants in this region on similar soils are fit for pasturage."

"During the past few years another saltbush Atriplex nummularia,
has come into deserved prominence at this sub-station. This species grows
tall and is considered one of the most valuableof all in Australia, where
it is extensively propagated from cuttings. It is a browsing plant

chiefly, and does not furnish hay such as that of A. semihaccata, but its

drought resistance is enormous and it is probable that, if widely planted,

its value on cattle ranges here would equal or surpass that of the

latter. Cut once—December 11th, 1901—the plants, then two years

old, yielded at the rate of over seventeen tons of excellent green
forage per acre. Two cuttings are practicable here, giving a total of

from twenty to twenty-five tons of green feed for sheep or cattle. A.
nummularia here is far superior to A. halimoides, A. vesicaria, and the

other tall Australian species tested. Fifty plants a year old will furnish

cuttings sufficient to plant an acre of ground. The cuttings of old

wood, made six or eight inches long, should be rooted in boxes of

sand, from which they can be transplanted in rows four feet apart, if

on poor soil ; on rich soil they need more space."

'' Atrvplex painparmn and A. each ii/uij urn, (these two species are now
stated to be identical) are two tall-growing species of saltbushes, new to

North America and natives of Argentina. They have shown much
endurance of droughts and frosts, and produce a large amount of ex-

cellent forage on extremely poor soils. As far as tested, they yield

somewhat less than A. nummularia; but further experience may show
them to be more voluable than that species. The plants have not yet

seeded here."

" Two rhagodias, R,. spinescens inermis and R. linifolia, have shown
great forage value at this sub-station, and also great endurance of

drought and frosts, besides containing less salt in their leaves, so that

horses, which do not always like the atriplexes, are more fond of the

rhagodias. These plants promise more vahie in the Paso Robles region

than at Tulare, where, while growing well, the yield is not proportion-

ately as profitable. This is especially so in the case of R. linifolia, which
makes a larger plant in the Coast Range on poor soils than at Tulare
sub-station on alkali lands."

" At present the only plantations of saltbushes existing in the

region outside the sub-station consist of Atriplex semihaccata. The
largest of these is fifteen acres in extent, near Cholame, but there are

many of one acre and upwards. The rhagodias and saltbushes herein

recommended can very easily be naturalised over a wide area, and with

the prostrate A. semihaccata will not only enable farmers to carry their

livestock through dry seasons, but will afford more dry-land forage per

acre than any other plants tested at the sub-station."



20 Agricultural Journal of Victoria.

FEEDING DAIRY CATTLE.

By B. Crowe.

(An Address given before the Rural Producers' Conference, at

Shepparton, July 1902.)

Perhaps iu regard to feeding tliere is more room for progress than

in any other direction. The season jnst closed stands out as a lasting

disgrace to many of those keeping cows, for although it has been
pointed out to them over and over again that fodder in plenty should

be provided for their cattle when a surplus was available, against the

seasons of scarcity, they have in very many cases made no practical

effort to follow this sound advice. However, the past season has

taught them such a sharp lesson that it is not likely that they will continue

to io-nore the necessity of doing something in this direction in future.

Ensilage.

The best form of artificial fodder for milk production and health

preservation is ensilage. It has been adopted for many years past in

various parts of Victoria with very gratifying results. Mr. David

Mitchell, of Lilydale, puts down every year a large quantity, and

Mr. Syme, Killara, does likewise. Their herds in consequence are in

full profit when milk is scarcest, and bringing highest prices. In

Gippsland ensilage has been a success wherever it has been tried.

Mr. Mathieson, of Trafalgar, has succeeded in making good stacked

ensilage. The maize is stacked to a height of 15 feet or so, the stacks

being circular in shape and weighted with earth to a depth of

18 inches ; a wire fence surrounds them, and when the time for

feediuD- comes on the ensilage is chopped down in benches and

distrib°uted by means of a cart to the cattle. Mr. Johnstone, of Hey-

field, made his first attempt at ensilage this season, and so profitable

has been the result, and so pleased is he that he is now taking steps

to increase the quantity of fodder conserved in this way in the future.

Mr. D. T. McKenzie, of Calrossie, has also obtained satisfactory

results in this direction, the form of silo he uses being well worthy of

description. A framed building is put up, that is to say a building

with studs 18 inches apart with top and bottom plates, lined on the

inside with well seasoned hardwood flooring boards. At the

Leongatha Labor Colony a similar structure is provided, lined with

tarred paper ; while at the Salvation Army Farm at Bayswater, most

successful results have been achieved. All these people are making

headway enough to prevent any of them ever complaining about the

drought—on the contrary a drought is their opportunity for making-

most money. Some dairymen of com-se conserve fodder in the shape

of hay, but it may be pointed out that hay, although a good food, tends

to dry off the cattle, and inthe summer time it is not as luscious or healthful

a food as ensilage. It has also another very great drawback as far
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as oiir dairying industry is concerned, and that is when good prices

are riding the farmer is tempted to dispose of his hay for export,

as did occur in fact last season. With ensilage this is never likely to

happen, and if a quantity of food is conserved in such form our

dairying industry will not suifer when a temporary demand takes place

for hay. In addition to conserving fodder, green crops should be

sown towards the end of the spring every year, so as to prolong the

period of lactation at the least cost, and in order that when the grass

dries oif, these green oats, barley or maize for preference, because of

the greater weight grown, may be available.

I know that many dairymen when counselled about the conserva-

tion of fodder may say that we are speaking in the abstract without con-

sidering the difficulties they have to combat, in that when a drought
occurs it is impossible to grow green fodder. To them I would point

out a number of instances where large • profits were made dui'ing

the current season. The returns secured by Mrs. George Hollier,

Sunny Creek, near Trafalgar, particulars of which appeared in the July

number of the Journal—should serve as an object lesson for all dairy-

men. A short time ago when on a visit to the Colac district, I called

on Mr. Armstrong, who is a director of the Colac Dairying Company,
and leases his farm of 500 acres from Mr. L. M. Calvert. He milked for

the preceding year a total of 161 cows, and his milk cheques amounted
to £1,741. He received a further £200 for pigs, and if the value of

his calves be included, his entire receipts totalled about £2,000 for the

year. The average return from milk alone was £10 16s. 4d. per
head, and the gross return was over £12 per head. Between 30 and
40 acres were cultivated, and the hay, oats, straw, and maugolds grown
were all consumed on the place, no fodder being bought outside. Most
of his hands were continuously at work, and he had had no trouble with
his men. On the contrary, some had been with him for the last twelve
years, but he always allowed every man to be off one whole day each

week, even in the busiest time. His yard was situated on a compara-
tively level site, but he overcame the difficulties of drainage by shaping
it into formations like narrow ploughed lands resembling a crown and
gutter 15 feet apart. No doubt, people in the Goulburn Valley and
the North-East will say that both Gippsland and the Western districts

are particidarly favoured, but there are many examples to be met with

even in those places which should serve as incentives to all at any rate

of those who are settled on land suitable for dairying.

Irrigation as an Aid.

Even in the present bad year many dairymen have, with the aid of

irrigation and practical foresight, secured good returns. In April last

Mr. Coliver, near Tatura, was getting 45 gallons of milk daily from

30 cows, which he was feeding on the second crop of sorghum. Another

gentleman in the same district milked 15 cows for a yield of 50 gallons

per day. He had 120 acres of his farm under lucerne, and used it exclu-

sively for dairying. He kept 36 cows altogether, and received, for milk

only, an average return of £10 13s. 4d. per cow for the year. His lucerne
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was sown broadcast at tlie rate of 7 lbs. to the acre. The iirst crop was
cut and fed^ then it was irrigated, and afterwards grazed. He had a

similar area under amber cane, which grew to a height of 8 feet. A
third dairyman, Mr. Lockwood, has 60 acres of lucerne, wliich he

irrigates, and off which he has taken for the six months ending last

April £3 per acre for milk alone. Mr. Curtis keeps 12 cows, which
he feeds on lucerne, and in the height of last summer, when every-

where else was bare, he was taking 18 gallons of milk to the creamery
daily, and made a gross average return ofover£ll perhead. Mr. Hastings,

in January last, was milking 33 cows for 100 gallons daily. Six

weeks later his fodder became exhausted, and, notwithstanding the

fact that, he had three newly-calved cows, his supply fell to 40 gallons

daily, and he was of opinion that the period of lactation of his whole
herd was shortened by at least two months. He stated that had he
had fodder to keep his cows going, he estimated that he would have
procured another £100 for milk for the season. He had made pre •

parations by sowing a sufficient area with sorghum, but as the result

of an accident, a large portion of it became flooded. Mr. Hobson, who
also grows lucerne by the aid of irrigation, has all his cows fit for the

butcher, in addition to keeejDing them in full profit during the height

of the summer. If we go to the northern districts right to Kerang,
we also find many instances of profitable dairying, notwithstanding

the adverse season. Mr. Bott, of Kerang, kept 40 cows for thi^ee

months on sorghum grown by means of irrigation, the water for which
had to be pumped on to the land ; when he started feeding his sorghum
the supply went up from 37 to 67 gallons in two days, and continued
whilst his fodder lasted. Mr. Murphy, of Kerang, also grew sorghum
by means of irrigation to a height of 10 feet. He sowed it last

December, and irrigated it twice, by means of pumping, at a cost of

3s. 6d. per acre. He took off the first crop in March, and again
watered it, and his second crop grew to a height of 6 feet. He calcu-

lates that an acre cultivated in this way and irrigated would provide
an ample supply of food for two cows for six months. Many others

might be mentioned who have met with considerable success in these

neighbourhoods by means of irrigation.

Intense Culture-

Even in warmer climates, where more adverse conditions prevail,

much is now done by means of irrigation, which Victorian dairymen
might seriously take into consideration and give practical effect to.

On the 12th June I had some photographs of sorghum grown in

Adelaide by means of irrigation, the water for which was raised fi'om

a depth of 40 feet with the the aid of an oil engine*. Some 40 or 50
dairy farmers are now dairying there the whole year round, and when
supplies are scarce with others they succeed in making most money,
irrigating generally from 10 to 12 acres. A well is put down about
the centre or at one side of the block. A six horse-power oil engine
is used, lifting between 10,000 and 14,000 gallons of water per hour,

* The subjects were selected for me by Mr. A. J. Ridgway, Grange, Adelaide.



1. GALVANIZED IRON PLUMING FOR DISTRIBUTING WATER.
2. & 3. SORGHUM GROWN BY IRRIGATION.
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and which will water 1 acre per day of eight hours at a cost of about

2s. per acre for oil. Galvanised iron fluming is fixed to upright

posts down the centre of the land to be irrigated with outlets about

every chain. Six-inch galvanised iron spouting effects the distribution

of the water with calico or canvas connexions. In many cases lucerne

is grown, but sorghum is coming more and more into favor every

year, on account of its splendid feeding qualities and the wonderfully

heavy crops that can be grown by irrigation. Three cuttings are

estimated by these Adelaide dairymen to total from 50 to 60 tons to the

acre. The first crop grows to a height of 10 feet and even 12 feet in

places. The best variety they find to be that known as the " Planter's

Friend," although the "Black Seed" variety is fit to cut some weeks

earlier, but does not yield such heavy crops. They plant between 10

and 12 lbs. per acre in September or early in October in drills. It needs

watering every ten days or so. Barley and rye are sown in February,

and are ready for cutting in eight to ten weeks. An area of 8 or 10

acres is thus made to keep up to 40 cows in full profit during the

summer and autumn.
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THE VARIATION IN MILK TESTS.

By B. T. Archfr.

The manager of a butter factory often finds it a most difficult task

to convince some of his suppliers that the Babcock test is a correct

method of estimating the butter-fat in milk. When a test shows
any variation from the previous one the supplier often jumps to the

conclusion that it is wi^ong, losing sight of the fact that the Bab-
cock is a mere machine, while the cow is not, and that the machine,

if properly handled, is so accurate that chemists often rely on it

when analysing milk.

We frequently hear of suppliers sending two bottles of milk to be
tested, representing them to be from two different cows. If the results

do not come out the same, the process is immediately condemned,
though nothing is more probable than that the contents of the two
bottles are quite different owing to faulty methods of taking the

samples. Many imagine, for instance, that a correct sample of the

milk of any cow is obtainable by merely pouring a portion from the

bucket immediately the milking is finished. This idea is entirely

erroneous, as the fat is rising all the time^, while the strippings, which
are the richest part of the milk, never reach the bottom of the bucket.

The milk must be poured at least three times from one bucket to

another, and the sample then taken if accuracy is desired. Again,
those in the habit of testing their cows sometimes test the bulk
as a check on the factory. This is a good plan, but it is of thk utmost
importance that the sample tested shall be a correct one. At the

factory the milk is all poured into a weighing vat and thoroughly
mixed and the sample then taken gives the true basis for the

accurate estimation of the butter-fat in the whole. It should always
be borne in mind that a correct sample cannot be obtained by merely
stirring the milk in the can, and that a can of night's milk will con-

tain a higher percentage of fat than a can of morning's milk, and since

there will be a lesser quantity of the former, the testing of a sample
containing equal proportions of the two will give a higher result than
obtained by the factory, though the factory will be correct. Suppose
there are three cans of morning's milk and two of night's, then three

parts of the former must be taken to every two of the latter, or the

whole properly mixed before sampling.

I have known a supplier whose milk had been regular in quality

to suddenly obtain a very low test and on enquiry it was found that

the bottle containing the sample was knocked over while the plug was
out, so that some of the cream was lost. Of course, such a test would
not be recorded. Oases have occurred in which the samples have been
tampered with, cream taken out or water put in. This would cer-

tainly be shown in the test, but if the supplier's test had been consistent
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a single sudden variation would not be recorded against him, the con-

clusion being that some accident had occured to the sample. Needless

to say, in such a case the manager would like two or more tests to

ascertain which was correct.

There are many causes of the variation in the fat contents of cow's

milk which sometimes show astonishing changes. In Bulletin No. 24,

Illinois, U.S.A., is the following record of the variation of one cow's

milk during a period of nine months :

—

Average for Month. On Any One Day.

December
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August o"8, September 3'9^ October 4*89. Lloyd also found that

the average test of one lierd, during a period of drought, was very

mucli lover than it had been in the same herd the previous year.

Innumerable instances to the same effect could be given of investiga-

tions in nearly every country where dairying is carried on.

The variations in test may be divided into three classes. (1) Those
that are natural and progressive. (2) Those that are rather accidental

and usually temporary. (3) All the variations whose cause is un-

known. The widest and most common variation is due to the period

of lactation. It is well-known that a newly calved cow's milk tests

low, and that her test rises as she becomes a stripper. The second
class of variation is produced by a number of different causes. There
is usually a difference between morning's and evening's milk, the

milk drawn after the shortest period is the richest, although, when
cows lie still the milk will test less. The variation in the test of

milk first and last drawn, is very great, the first drawn being poorer
in butter fat, and differences as wide as one and ten per cent, in the

first and last few pints have not infrequently been noticed. There
are a number of conditions that disturb the percentage of fat in milk,

sometimes by decreasing it, and generally becoming more pronounced
for several milkings, but even though the gradual return to normal
conditions may cause the quantity to reach the former level, the quality

remains inferior, so that there is, on the whole, a considerable falling

off in the total production of milk and butter fat. These conditions

are rough treatment, exposure to rain and bad weather, change of feed,

change of milkers, speed of milking, unusual excitement or sickness,

shortness of feed, &c.

Lloyd found that a herd fed on one paddock in October for six

days gave an average test of 5'1, and for the next sixteen days on

another paddock 4'68. In this case the fat content of the milk is

controlled by the nutriment in the food, and this by the nature of the
soil and climate. Mr. Wyatt, of the Yarram Butter Factory gave me
an instance of a cow which tested 5*8 at Woodside, some distance

from Yarram, and when removed to Yarram the test dropped to 4*6,

and although the cow was fed as much as she would eat the test was
not increased above 4'6.

There, I think they must have the herd with the record low test.

It was tested by Mr Potts, September 9th, 1898 ; No. ] was 2*8 per
cent, of fat ; No. 2, 2-2

; No. 3, 2-8
; No. 4, 3-6

; No. 5, 3-0
; No. 6,

2-9
; No. 7, 2-4

; No. 8, 3-2
; No. 9, 2-8

; No. lU, 2-8. The average
being 2'85. These cows would not give a payable return for the food
they ate, and I am afraid many farmers have cows equally bad, which
are, in reality- eating up the profits of the other and better animals.

Every farmer should have his cows tested regularly, and fix a

standard, and by the scales and Babcock cull out all below that

standard and spay them. If all dairy farmers will adopt this plan,

their output may be doubled without increasing the number of cows.
With this end in view the officers of this department will teach any
farmers how to use the machine and work out the tests.



The South African Buffer Trade. 27

THE SOUTH AFRICAN BUTTER TRADE.

Bij J. Kirk Runfer.

Increasing Competition.

This trade is one of such magnitude that every couutry that can hiv

any claim whatever to the production of butter is making an endeavour
to secure a footing in the market, and it is a somewhat striking-

illustration of the trend of the trade that the two countries, Argentina and
Canada whose butter is mostly spoken of here at present, do not appear
in the list of countries whence butter was imported during 1901. The
unfortunate drought, which has existed in Australia, provided them
with an easy opportunity of establishing themselves in the market, cif

which they have not been slow to make the most. The Argentine
exporters particularly have been most energetic. They have established

agencies, and suceeded in securing a considerable amount of business.

The following are the imports for 1901, from which it will be seen

that Victoria's contribution is more than half the total, and the supply
fi'om the Commonwealth exceeds two-thirds :—

•

United Kingdom
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to tlie strengtli of their opponent, and adopt every means possible to

retain the trade and maintain the high reputation of their produce.

A considerable quantity of the butter received during the last few
months in execution of Victorian orders has been New Zealand made,
the boxes being so branded. This is not good for Victoria, and I have
been told that " if it is good enough for your exporters to fill my
orders from New Zealand, it is good enough for me to go there direct

for my requirements." I fear that my explanation that it was only under
very exceptional circumstances, such as then prevailed, that such a

course was necessary, failed to convince the gentleman spoken to that

he should continue in the same groove for his requirements.

The conditions and fluctuations of the Australian butter market
are very closely followed here by those engaged in the trade, and they
have not failed to notice that recently considerable quantities have
been stored " for a rise " during the autumn and winter months. For
this to be a successful move necessitates the condition that there are

no other competitors capable of keeping the price down, and I am not
sure that such a condition now exists. It may have been successful in

the past, but then Argentine was not competing on the extensive
scale that she is now, and if she can continue to supply the African
market with the quantities I am told she is capable of supplying, it

would appear to be a mistake for our exporters to store too much or

too long, and it is desirable they should watch closely how it is likely

to affect them.

Argentine Butter.

During the course of my enquiries amongst the merchants here
and in Durban and elsewhere, I find that many of them are importing
Argentine butter, and speak very highly of it. The retailers also

regard it favorably, and I have not met with any instance of a
complaint having been made.

The readiness of the local importers to adopt this Argentine butter
is due mainly in the first place to its being placed on the market at a
time when Australian supplies were short, and prices high, and having
gained the entree to the trade because of their lower prices, they have,
by supplying a uniformly good article, succeeded in establishing a
reputation for quality and value that cannot fail, if maintained, to

mean the rapid growth of their trade.

I learn from those who have been to the Argentine and know the
conditions of the dairying industry there, that the continuity of supplies
is assured, and that preparations are being made for next season that
will make them very formidable competitors indeed.

One large firm here informed me that the agents of several

Australian firms had intimated to them that butter would be very dear
later on. To protect themselves against this anticipated rise they took
advantage of the prevailing low price in Argentina and placed a
contract for six months' supplies at 10|d. f.o.b. Buenos Ayres, and I
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believe a number of other firms here followed the same course. As the

import charges are slightly lower than from Victoria, this butter will

not cost more than lOfd. c.i.f.

This butter is one of the best known and most favourably regarded

Argentine brands—" El Pampa "—and is made in three classes,

namely :

—" Unsalted," " Mild " and " Salt." I procured a sample of

each and submitted them to Mr. Woodin, the Dairy expert at the Cape
Government Agricultural College, for his opinion. I also sent a sample

of Canadian, and he reports on them as follows :

—

1. " The sample marked ' Unsalted El Pampa ' I should say

has been treated with brine, as it undoubtedly is slightly

salted, but not heavy enough to retain its flavour, which I

should say when freshly made was good. The aroma and
texture are fairly good and the sample is well freed from
water."

2. " The sample marked ' Mild El Pampa ' runs the ' Salt El
Pampa' very close, but is lacking in texture and the flavour

although good is not clean and distinct, neither is it so firm

as the ' Salt El Pampa,' although I consider the aroma of

this sample the best of all."

3. " The ' Salt El Pampa ' lot is the best all round sample, the

aroma being fairly good, the colour the best of samples, the

texture is the best and the sample was fairly dry, the

flavour being cleaner and better than any other lot."

4. " The lot marked ' Canadian ' I do not consider a good sample,
although perhaps the dryest and firmest of all the samples,
it is the most greasy in texture and has not a fine butter

aroma or flavour."

One firm that formerly handled Victorian and New South Wales
butter in large quantities became dissatisfied with the quality of the

consignments coming forward, and recently placed big contracts with
a South American firm at lid. per lb., c.i.f., while expressing the

intention of " giving the Australians a go for the trade."

Quality Must be Maintained.
It can hardly be denied, and is much to be regretted, that a good

deal of the complaint and dissatisfaction amongst importers regarding
Victorian butter is justified by the considerable quantities of low
grade qualities lately received, and the time has arrived when, if the

trade is not to suffer permanent injury, exporters should take

every care to maintain and protect the reputation and standard quality

of their individual brands. That many instances exist of recent ship-

ments indicating that this precaution had not been taken can be easily

gleaned in the course of conversation with local importers, and it

cannot but recoil disastrously upon the exporter. This I think some
must have already discovered. In some instances the butter sent has not

been equal to the quality previously received under the same brand.

This has caused a strong feeling of dissatisfaction and distrust, and
created the desire to change to other markets if favorable conditions

ai'e obtainable. • •
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When a brand lias become well established in the market, and
secui'ed a high reputation for its excellence and uniformity of quality,

then under all circumstances these features should be preserved, and
if the state of the producing industry at any time is of an abnormal
character—such as recently existed—and the standard of quality which
made the reputation of the Ijrand cannot be continued at the old

quotation, then the price should be raised, and the quality maintained:

If the customer cannot or will not give the higher rate, then another

grade, no doubt, could be supplied at his limit, but under a different

brandj and with the distinct understanding that it is not the same
quality as previously had, until such time as the market again permits

of the original brand being submitted at or about its former price.

Fluctuation of price we know is unpreventable, but the exigencies

of the market should not be met by variation of quality.
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THE HOP INDUSTRY IN VICTORIA.

By D. MrAlpine.

When Minister of Agriciilturo, some three years ago, the Hon.

Geo. Graham directed that investigations should be made in order to

ascertain the reason for the decline in the production of hops in this

State, and also decided that experimental work be undertaken in the

endeavor to place the industry in a more satisfactory position. It

was necessary first of all to obtain some explanation why our

local hops command such low prices in comparison with the imported,

and in this phase of the work Mr. A. de Bavay, F.C.S., was associated

with me.

As regards quality it is well-known in the trade that the Victorian

hops do not generally compare favorably with the imported ones,

especially the choicest Bohemians, and this is the principal reason why
some of the brewers, at least, are willing to pay two or three times as

much for these choice hops as for the Victorian. The use of these

hops is likewise an absolute necessity for the production of lager beer,

on account of their special flavor and aroma, and the same may be
said of Kent hops. They are used only for the better class of beers,

and when it is desired to produce an article similar in some degree

to English beer. This question of aroma and flavor is a most important

one, and althou^'h these qualities are not capable of exact definition

yet the best prices are only paid for those hops with an agreeable odour.

They vary with each variety of hop, the country in which they have
been grown, and very often the same, variety will produce hops varying

greatly in quality and value, even when grown in adjacent parishes.

It is evident, therefore, that the first step towards improvement
will be to import some of the best varieties from those countries

producing superior qualities, and test them in various hojj-growing

centres, with different soils and varying altitude. Of course, it does

not necessarily follow that these imported hop-plants will produce here

hops of the same high quality, but it is quite possible that one or two
varieties may be found exactly suited to our special conditions.

Hitherto the trials in this direction have not extended beyond a few
varieties of English hops, and in some districts Goldings alone are

grown. No doubt the better hops are generally grown in the cooler

climates, but there is such a great variety of climate in Victoria, at

different altitudes, that I see no reason why we should not find the

exact place where some of these varieties could be grown to perfec-

tion.

That this is quite possible is shown by what has been done in

America. American hops were formerly very inferior and particularly

coarse in flavor, but now, by improved cultivation, better curing, and
improvement in the varieties grown, great advances have been made^
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and some samples from that country are at the present day everything
that could be desired.

Imported Varieties.

Accordingly steps were at once taken to secure sets of some of the
best varieties for plantings including Bohemian, Bavarian (Spalt),

Kentish, and Californian. The Agent-General consulted with several
experts at Canterbury and Maidstone in Kent, and acting upon their

advice the following varieties were sent out :—Bramling, Early Bird,
Cobb's Hop, Fuggle's Hop, Canterbm-y Golding.

Mr. Geo. Mount, of Canterbury, who supplied the sets, advised as

to the best method for planting as follows :
—" Make holes about

9 inches square with spade, put set in, top of set just level with
ground, put fine soil in and firm gently with your foot.

" If for pole work, they are planted about 6 ft. 6 in. apart each way."

" If for wire work I plant 7 ft. 6 in. one way and 3 ft. 3 in. the
other way, that is, along the wires."

In some of the hop plantations here the distance between the

plants is 7 ft. 6 in. to 8 ft. 6 in., and sometimes 8 ft. 8 in., so as not to

interfere with the cultivation.

The sets on arrival in February, 1901, were placed in charge of

Mr. Boyce, at Deepdene Nursery, where they were carefully planted

out and rendered available for distribution in July.

A large number of hop-growers made application for sets, and
they were supplied as far as possible, but six stations were chosen in

different parts of the State for special planting, in order to have as

great a variety of soil, climate, and altitude as possible, viz. :

—

Bairnsdale, Harrietville^ Timboon, Milawa, Coranderrk and Leongatha
Labor Colony.

Several consignments of Bohemian and Bavarian hop-sets have
arrived here, but in every case they were dead. However, instructions

were sent as to the best mode of packing and treatment in transit, and
it is to be hoped they may yet reach us in a fit condition for planting.

The sets, used in California have also been obtained, particularly

the variety known as the Large Gray American, and since the climate

there is somewhat similar to our own, their introduction is likely to

prove successful.

Male and Female Plants.

The Hop-plant belongs to the nettle family, and has the male
flowers on one plant and the female on another. The sexes are readily

distinguished by the flowers, since the male flowers are small, greenish-

yellow, borne on slender stalks and arranged in loose bunches, while

the female flowers are much smaller, without stalks, and arranged in

compact egg-like groups. If the male plants are allowed to grow they
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fertilize the female flowers, and thus produce the so-called seeds, which
are really fruits, about the size of hemp-seed. The hop-plant being-

what is called a " wind-hybridizer," the pollen being- carried fi-om the

male to the female by the wind, the vicinity of the male plant is usually

sufficient to ensure fertilization. The question of seeds in hops is an
important one for the grower since he wishes to supply the require-

ments of the brewer in this respect. Brewers with only a local

experience have always shown a marked preference for samples heavy
with seed, their contention being that they impart a tinge of bitterness,

not obtained by seedless samples, which makes the beer more palatable,

in fact, they flavour the beer. One grower told me that he started

without the male plants, and the hops seemed to do fairly well, but
since the brewers wanted the seed in the hops, to supply the demand
he imported male plants from New Norfolk, Tasmania. Hence most
of the hop-growers introduced male plants in order that they might
comply with the demands of the trade, and some believed that they
were absolutely necessary, since, as they said, " no male plant, no hop."
But the brewer with modern ideas prefers seedless hops, since he
knows that while seeds increase the weight of the hop, the percentage
of desirable qualities is naturally smaller.

If hops were grown for the sake of their seed, then the male plants
should be encouraged, and every facility given for the fertilizing-

pollen to reach the " brush " or stigmas of the female flower. But, as

far as the brewer is concerned, the chief value of a hop depends upon
the amount and nature of the lupulin present in it. This lupulin is a
secretion produced by glandular hairs, which gives to beer its bitter

taste and distinctive aroma, and occurs on the bracts of the female
cone or " strobile " as it is called, in the vicinity of the seed-forming
portion of the flower. It is evidently produced preparatory to and
as a protective arrangement for the young " seeds " to be afterwards
formed, and so efflcient is it for this purpose that even the omnivorous
sparrow avoids the fruit during the period of ripening.

But the mistake that has hitherto been generally made is to regard
the lupulin as being dependent on the formation of seed, and some
growers consider that with no seed there will be little or no lupulin.

Professor Emanuel Gross, however, in his work on hops (1900) shows
that this notion is without foundation. He writes :—" At one time the
formation of lupulin granules was believed to stand in causative
relation to the fructification of the hop, and it was 'n consequence of

the belief that fructified hops were richer in lupulin that the custom
arose of planting about five male hops to every 1,500 female plants.

Nowadays it is known that the formation of lupulin is independent of

fructification, and that hops containing seed bring lower prices so that

this old practice has been abolished." And Professor Lintner, in

forcible language writes :
—" A hop garden should resemble a nunnery,

all males being excluded." The fact that Bohemian hops, which are

now taken to include Bavarians as well, of the best quality are

absolutely free from seeds, and that they are most in demand, and
command the highest price, shows that the seedless samples are
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considered tlie most valuable by brewers generally. Some growers
object to the male liop on quite different grounds. It is an early

grower, and gets abead of tbe female, and tbis luxuriant growth forms
a splendid breeding ground for the red spider, just as the early sorts

do.

Resins in Hops.

Hops are used in beer with several objects in view. Flavor and
aroma are very important, but they are not everything. The hops
must contain in addition a large quantity of the right kind of resins,

for to them are due the preservative action as well as a good deal of

the bitterness so much appreciated by conoisseurs.

According to Hayduck, the hop-resins are of three kinds. The two
first are termed " soft," and are credited with a certain antiseptic

property preserving the beer from the attacks of bacteria. The third

variety known as " hard " is without such antiseptic action and con-

sidered of no value in brewing.

By storing the hops under defective conditions and by age the

soft resins are changed into the third or hard resin and consequently
are thereby greatly impaired in value. Even where the air is excluded

a portion of the soft resin is gradually converted into the worthless

resin. In order to show how greatly hops vary with regard to the

value and amount of the resins contained in them, De Bavay collected

samples of the various hops in general use in Victoria and made an
analysis of them.

The following analysis of average samples are supplied by him, all

but the figures relating to Victorian hops being taken from
Briant, F.C.S. :—

Average.
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and tea-tree. Three poles are commonly nsed to tlie set wlien the

gromid is rich, and they are preserved in varions ways, the simplest

being to char the wood, or to creosote the poles at the base. But
wood impregnated with bluestone solution is very durable, the poles

being immersed in a 30 per cent, solution or 3 lbs. of sulphate of

copper to one gallon of water. While pole-work is more common in

Victoria, several are going in for the post and wire system, which is

also being generally adopted by the larger growers in Tasmania.

The poles and wires, however, are not so numerous as in England,

since all the cultivation is done with horses in the larger plantations.

String, instead of wire, is now coming into use, on account of its

cheapness. It is certainly weaker than wire, rots easily, and tears at

the point of union with the horizontal wires, but its resisting power
may be increased by steeping it in a 3 to 4 per cent, solution of alum
or bluestone.

In Kent, as stated by Mr. Hall in the Journal of the Board of
Agriculture for March, 1902, " poles are giviug place to permanent
structures of wire strained on stout posts ; to the wires ar.' laced each
year strings of coir yarn about ^ inch in diameter and with a breaking
strain of about 50 lbs., up which the hopbine twines."

Comparative tests in the same garden on plots poled and plots

where the hops were grown upon string and wire, showed that the

average crop was 10 to 23 per cent, better on the latter. The uneven
ripening of the crop, and the weakening of the stock and subsequent
loss of crop caused by cutting away the bines at picking time, are

also drawbacks to the pole system. The poles are looked iipon as a

refuge for the red spider, and the use of wire frames is recommended
as a preventive.

The material used for tying the bines is often reeds or rushes
growing in the neighborhood, but flax is sometimes employed.

Time of Hop Picking.

Not only does the quantity of these I'esins vary with the variety

grown, but also greatly according to the time the hops are picked. If

the hops are picked green, before maturity, there will be a deficiency

of resin, and on the other hand if allowed to become over-ripe there

will be a loss of resin ; consequently it is of prime importance that the

hops should be picked at the right time, when there is a maximum of

resin present, and this is just a little prior to full maturity, and the

resins are still too adhesive to be lost by the shaking attendant
on picking.

Drying Hops.

Another matter that should receive the careful attention of growers
is to dry their hops as soon as possible after they are picked. If this is

not attended to the hops will heat and ferment, their appearance will

become brown or reddish, and they will even go mouldy, losing their

aromatic flavor in a very short time.
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Mr. de Bavay considers that imperfect or too late drying is

responsible for a good deal of our inferior liops. He says :
—

" I am
convinced, from the many samples of inferior hops I have seen in

this comitry, that the kiln-drying of the hops is not always well

conducted or well understood, and that many of our growers do not

possess kilns of the right construction. Too much heat, especially

when the hops are still moist, will s])oil the best hops, for not only

will it brown them, but it will make them lose the best part of their

" What is required are kilns well away from the fire, and with great

draught. In fact, practically speaking, the fire should only be there

to dry and purify the air." The hop-kiln shown is considered one of

the best in Australia, and was constructed by Hiram A. Crawford, at

Brookfield, Everton. It is built of brick, and the roof slants up to the

top on which rests a cowl to keep out the rain. The roof consists of

shingle, because when sulphuring the hops the escaping gas makes
holes in an iron roof. In the centre of the kiln is a platform, on a

le\'el with the drying floor, and to this the green hops are brought
immediately after picking. The landing floor is battened lengthwise,

to put the bags on and to keep them cool. The furnace room is

situated at the base, and the elevation of the drying floor is 12 ft.

although it is generally reckoned that this should be not less that

20 ft., in order to give the heat a better chance of spreading, and as a

precaution against the scorching of the hops.

The hops must dry in a draught, and therefore good ventilation is

provided. The drying room floor is covered with hessiau, and the hops
are spread out on it as evenly and as lightly as possible about 1 ft.

deep, although a depth of 2 ft. is not amiss.

The best temperature for drying is considered to be about 130 deg.

Fahrenheit, and the hops are left for about 12 to 14 hours. To allow

the air to pass through them they should be turned or stirred. The
best charcoal for heating purposes is made from red gum.

The cooling room adjoins the drying kiln, being a few feet lower
than the drying room, and is i)0 feet x 30 feet. It has a corrugated
iron roof which is lined with calico to keep it cool. The hops are

taken out of the drying room when ready and put in one big heap for

4 or 5 days before pressing. This is done by a hydraulic press for which
hand-power is used, since it acts slowly and gives an enormous pressure.

Then the room below the cooling room is used for packing and storing,

where the hops are kept both cool and dark and free from draughts so

that the aroma is not driven off.

It will be observed that the cooling room is convenient to both drying
rooms so that the hops when taken out of either can be placed where-
ever most convenient.
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Sulphuring Hops.

Opinions are divided as to the value of snlpliuring bnt the foil owing-

points are urged in its favour :

—

1. The acid destroys the mould fungi which are the principal

cause of deterioration during storage.

2. Moisture is absorbed less readily by sulphured than by un-

sulphured hops.

8. It improves the colour of hops deficient m this quality and
thus increases their market value.

Where this practice is followed, it should be done properly and not

merely by throwing a handful of sulpur on the firp. To be successful

it should result in practically destroying the micro-organisms in the

hops, whether the germs are derived from the air or are present in the

hops themselves. T. Behrens found lo,000,000 bacteria in 15 grains of

unsulphured ho]:)S and how could such hops be expected to keep for any
length of tirae. In Bohemia special machines for sulphuring the hops
are used with great success, and Victorian growers would do well to

take a lesson fi'om the best growers in Br)hemia where they have had
centuries of experience.

Storage.

In Victoria the hops are compressed in liales because it is done in

England, but it ought to be remembered that in our hot and relatively

dry climate, ho])s deteriorate far more than they do in colder countries.

De Bavay pertinently says :
—" Why should Victorian growers not

pack their hops in air-tight cylinders, as is done in Austria with the

specially prepared hops for Australia. My experience has proved that

if properly cured hops are packed loosely in these cylinders and stored

at a low temperature, their value is immensely increased. The cost of

the cylinders would only be a first expense, since the brewers would
return them when empty. The growers would thus obtain better

prices for their hops, avoid losses in weight by evaporation, and avoid
deterioration through faulty storage."

It has been proved in practice that sulphured, pressed, and well-

packed hops will keep for two years and more in good condition.

As regards cool storage, it may be mentioned that several of the

large English hop merchants have employed cold storage successfully,

and some have cooled their store-rooms down to — 5 deg. 0. by the aid

of refrigerators. However, others are content with a temperature of

2 deg. to 3 deg. 0.

The accompanying illustrations show the hop cylinders filled

with Bavarian hops, kindly placed at my disposal for photographing
by the Foster Brewing Co. They are made of strong galvanized iron,

are 4 ft. 4 in. deep, and 2 ft. 4 in. in diameter, carrying about 2 cwt. of

hops. The movable lids are fitted with air-tight packing rings, and
there is generally an aperture in the centre with a tap, so that
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sulpliurous acid gas can be injected under pi'essure after the lid is

closed. The hops are all hand-pressed, and not with hydraulic

pressure, since the latter process crushes the lupulin cells and
ultimately induces fermentation.

These cylinders will last for several seasons, and since the initial

cost in Melbourne is only 12s. 6d., and they can be returned as empties

by the brewers, a trial should certainly be given to this simple method
of packing.

The Red Spider or Mite.

This minute pest seems to be the most troublesome with which the

Victorian hop-grower has to contend, and in few cases is it absent

fi'om the hop plantation. From Timboon, where some of the finest

hops are grown, one writes that the spider does not trouble him, but

this is exceptional. In fact, many regard it as the greatest hindrance

to the success of the industry. Mr. Donald Gow, of Harrietville, who
started hop-growing a quarter of a century ago, considei s that the loss

of quality in the Victorian hop is due to this pest. He says that it

makes its appearance on the lower leaves about the time the hop
reaches the top of the pole, and increases in numbers, attacking leaf

after leaf in ascending order. By the time the strobile is formed, the

spider has taken all the substance out of the leaves, and then they

start on it, extracting the lupulin which is the essence of hop.

The hop-grower, from past experience, seeing the spider start on
the strobile begins picking, before it is anything like ripe, to save his

crop from total destruction. It is almost useless to gather the crop,

because it is unsaleable or nearly so. If we could get rid of this pest,

perhaps our hops would improve in quality.

Another grower writes to ask if there is any remedy to cope with
the red spider besides spraying ' the vines, which, with a low price,

would not pay to do.

The subject of insect and kindred pests is ably dealt jjwith by my
colleague, Mr. French, who has described and figured the red spider

in his Handbook of the Destructive Insects of Victoria, Part I. He
informs me that either spimo or kerosene emulsion will kill all the

red spider necessary, but if the old poles, plants, &c., are allowed to

remain near to where the new sets are planted, the latter are certain to

take it.

Statistics.

There has been a gradual decline in the area under crop and the

number of persons engaged in the industry. For the year ended
1st. March 1902, there were only QQ hop-growers in Victoria, and the

area is returned as 307 acres. It will be seen from the accompanying
return that the quantity of hops locally grown in the 1901 season was
the smallest during a period extending over seventeen years.
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Return showing quantity of hops locally grown and imported during the years

1885-1901 inclusive :—

Hops Grown in Victoria.
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Mr. Barker, of Whorouly, writes :
—" As a rule we get tlie best yield

in the district, and also tlie top market price for our hops. This is

mainly owing to our having experimented and found out which are the
best artificial manures to use in order to obtain a good yield and also

good quality." These are some of the me"asures which are likely to be of

use in improving the quality and thereby increasing the price of our
hops, but the introduction of fresh sets of the best varieties, and the
consequent improvement of Victorian stocks, should of itself have a
beneficial influence on the hop industry.
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VINE PRUNING.

By Joseph Perraud, trandated hy Raymond Dubois and

W. P. Wilkinson.

{Continned from page 606.)

V.

—

Pruning in Beaujolais.

In Beaujolais vines are trained low, after the gooseberry bush,

fashion, carrying three or four arms, also called "horns." These

horns generally carry one spur of two eyes (Fig. 39). The plants

are usually supported by stakes during the first years (Fig. 38),

but when they attain the age of eight or ten years the stakes are

Fig. 38.

Vine of Beaujolais before pruning.
Fig. 39.

The same after pruning
(after Foex.)

removed, the vines being strong enough to support themselves. They
are often fastened two or three together (Fig. 4U). This is not an

advisable system for rainy andV'old climates, for the grapes, buried

Fig. 40.—Old vines fastened together (after Foex).

under a mass of leaves and deprived of air and sun, do not ripen easily

and are liable to non-setting and rot. Since the reconstitution of
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vineyards with American vines the stake is permanently maintained,

on account of the greater vegetation of grafted vines.

The first year the vine is pruned back to the eye closest to the

ground. The second year it is pruned back again to one eye, and the

third year the crown is formed at from 6 to 10 inches above the surface

of the soil.

On hilly ground the crowns are kept as low as possible, while on
low ground on the contrary, they are formed rather high to avoid in a
certain measure the action of frosts. The third year two or three

shoots are left in suitable positions, pruned with two eyes, ultimately

forming the arms or horns. The following years, if the vigour of the

vine allows it, an extra arm is added and one spur (or rarely two) of

two eyes, is left. With this method the arms lengthened every year,

and nothing is done to prevent the accumulation of old wood ; and it

is common, in some districts, to see old vines carrying arms often

reaching 3 feet in length.

This practice should certainly be discarded, for it weakens the
vegetation of the vine, which loses in fertility on account of excessive

elongation. One could easily remedy this and endow the plant with
new vigour by practising the operation of lowering, which we mentioned
when studying the pruning methods of Languedoc.

But this system will, perhaps, never be adopted by the vignerons
of Beaujolais, for they believe thai " old wood produces good wine."
There would be a means of reconciling the old custom and rational

principles by establishing a periodical rotation in the renewal of these
horns, so that the plant would always carry two or three old horns,
which would never reach the excessive dimensions often met with.

The Gamai, which is exclusively cultivated in Beaujolais, would be
very well suited to this mixed system.

All the vineyards we have studied so far present great analogy in

their modes of training. Low crowns and gooseberry bushes with
spurs are the rule.

VI.

—

Pruning in Gieonde.

The vineyards of Gironde have been divided into diiferent regions,

although as a whole they have cultural methods, products, and con-
ditions of soil and climate in common. From the point of view we
are studying now, we find noticeable differences in the systems of

pruning adopted in each of these regions.

In Medoc the vines are trellised after the spalier system, with
two arms symmetrically placed on both sides of a main stem, formed

Fig. 41
M^doc vine with two long rods and two spurs (after Foex).
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like a " V," each arm carrying- a long rod B B' (Fig. 41) termed aste,

and a spur with two eyes C C called cot. The object of the cot is to

produce rods to replace the astc

Vertical shoots, named tirets T T' (Fig. 42), are sometimes

substituted for the cots, and fastened to the horizontal laths of the

trellis, all the eyes, except the two base ones, being rubbed out. This

modification offers a certain advantage, for the replacement shoots,

growing vertically, become much stronger than if grown in any other

position, and form excellent canes to replace the old rods after they

have borne a crop.

The mode of training vines in Medoc is extremely simple. The
plants are spread evenly on both sides, supported by small frames

formed of three short vertical stakes, 15 inches in height, joined by a

-
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Fig. 42.

Medoc vine with two long rods and two tirets (after Foex).

light lath fastened horizontally at their extremities. When the vine

is three years old, two arms S S' (Fig. 41) are formed, each carrying

a cane with from three to five eyes according to the vigour of the vine,

that is to say, the whole length of the cane is retained with three to

five base eyes, all other eyes being removed. This allows the cane to

be fastened on to the little frame. To avoid the elongation of these

arms, shoots C C, grown on the old wood, are pruned with two eyes

during two years and the arms S S' are pruned back above these,

which constitute new arms.

If the vine is too old it is pruned back or lowered more severely.

One of the shoots growing naturally on the trunk is retained and
pruned with one eye. It gives a vigorous shoot, which is pruned the

following spring with two eyes, and the old arm is pruned above this

spur, which forms the new arm.

Different summer prunings are practised in these vineyards.

All suckers growing on old wood or under the collar of the plant are

removed (disbudding and suckering). At the flowering season the

green shoots are cut back with a kind of long-handled sickle ; they

are all cut at an even height (topped) and regularly trimmed on the

side (slashed). These operations are sometimes repeated in July='=

before the vintage.

If the season is very wet, and the vegetation, luxuriant, the leaves

are stripped to gradually expose the grapes to the solar rays, and
enable them to ripen easier.

'January in Victoria.
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In the Graves, where the cultural operations are done by hand or

with teams, the pruning methods do not differmuch from those of Medoc.

Vines are simply formed to a height of from 14 to 15 inches,

instead of from 6 to 8 inches, and when they become old they often

reach 20 to 24 inches. Each branch carries two arms, formed like a
" V," each arm carrying a long rod fastened to a stake 5 to Q\ feet

in length (Fig. 43), the voung shoots being also fastened to the stake

(Fig. 44).

Two systems obtain in vineyards cultivated with ploughs : 1st,

the rods may be fixed to stakes, as is the case when the vineyard is

worked by hand, or on wires at a greater height than in Medoc ; 2nd,

they may be fastened on wires (as is the case in that region) or laths

12 to 16 inches hig-h.

In the Palus the vines are generally much more vigorous, and
carry three arms, with one or more long rods on each arm (Fig. 45).

Two of the rods extend horizontally,

fastened to a stake 6| to 10 feet in

height. A third stake placed in the

centre supports the trunk and sometimes
tlie third rod.

At Sauternes spaliers are formed
with two arms, and sometimes three or

four, disposed like a fan in a single

plane, each arm carrying one spur of

two or three eyes and no rods.

Bach crown is from 8 to 12 inches

above the level of the soil, and a long
stake 6 1 to 8 feet in length supports
the growth of the year (Fig. 46). The

stakes are sometimes replaced by horizontal lines of wires, one at

2 feet, the other at 4ft. 3in. above the ground.

At Saint-Emilion vines are trained rather differently. The two
or three first years (Fig. 47) one single spur of three eyes is retained

Fig. 43.

Graves vine after pruninj^ (after Foex).

Fig. 44.—Graves vines near Bordeaux (after Foex)
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and fastened to a stake ; it is only after the fourth or fifth year that

the crown is formed at from 10 to 12 incites above the surface of

the soil. This crown carries three arms with spnrs, or two or three

long rods without spurs, according to the variety cultivated.

Formerly the vines in Saint-Emilion had a single trunk, sui--

mounted by a single rod with or without replacement spurs. Figs.

48 and 49 show the most common types.

Fig. 49 shows the disposition with a replacement spur of two
eyes ; it is evidently the best, as it allows more development, and
especially as it gives two shoots, the lowest of which can be selected

at the following pruning season for a

replacement spur, the highest forming
the long rod. The old rod is thus

comj)letely done away with, and the

head of the plant only rises very
slightly every year.

When these vines are trained with-

out a replacing spur, a new long rod
has to be taken on the old one, so

that, after ten or fifteen years of this

pruning, the trunk reaches o feet in

height, and sometimes more (Fig 50).

and it has to be cut back above the sucker which has been retained
the year before. We must draw attention to the fact that vines

M>Ai^4 I. Ill

Fig. 45.—Palus vine.

I
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Fig. 46.—Staked vines at Sauternes (after Dr. Guyot).

trained with a certain number of long rods, accompanied* by
replacing spurs, not only rise very slowly every year, but, further, arc

f

Fig. 47.

Young vine in St. Kmilioii.
48. FJG. 49.

Old vines in St Emilion.
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uot svibject to tliose malformations generally noticeable on trained vines

with, one single long rod. And this is why the general tendency is

now to give greater development to the vine by leaving several arms

with rods and spurs (Fig. 51).

The vineyards of Gironde offer an example of an intelligent

association of long and short pruning. In Medoc, Graves, Palus, and

Cotes the ruling method is that which combines the rod and spur.

The system in which vines are trained symmetrically and horizon-

tally on both sides of the stump is difficult to maintain equal, as

the sap often flows more towards the one arm than the other, one arm

becoming stronger and the other weaker. This is Avhy the vignerons

of Medoc find great difficulty in maintain-

ing the two arms of their vines perfectly

equal.

This difficulty would be lessened if the

vines reached large dimeiisions, as in Isere

and Savoie ; but, when they are trained low,

the sap has a tendency to rush more on one

side than the other

The spalier, trained

on stakes or wires,

adopted in Gironde,

answers perfectly well

the special conditions

of its climate. It allows

free aeration, necessary

in such a damp district,

and, further, the
gra2:)es, well exposed to

the action of the solar

rays, ripen evenly.

To sum up, the

vineyards of Gironde
are trained on the

spalier system, with long rods, generally

Fig. 50,

Vine pruned after the old system
in St. Emilion (after Foex).

Vine pruned after the new
system in St. Emilion.

accompanied by replacing spurs.

VII.

—

Peuning in the Pyrenees.

The Pyreneen region forms a group of vineyards fairly well charac-

terised as a whole by climate, methods of culture, and cepages.

The northern part of this region, situated on the northern side of

the Pyrenees ranges, is the coldest. It is exposed to intense cold in

winter and frosts in spring ; hail is of frequent occurrence, and often

causes great damage. Excejot in rare situations where the temperature

is warm and constant, a few special varieties only can be cultivated

—

hose of the north and centre of France. Gironde impressed its

characters on all this vast viticultural country, and its general methods
only differ in special points of detail.
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The damage caused by hail and frost greatly restricted the plant-

ing of vines in the northern part of the Pyrenees, where the most
diverse and curious systems are applied side by side. Vines trained

with low crowns, without stakes, vines trellised on the spalier system with
stakes at a height of 2 feet to 4 feet from the soil, and vines growing on
trees from 6 feet to 16 feet in height are to be found there.

The highest vines are found in the southern part which is the

highest in altitude and the coldest, and where spring frosts are always
to be feared ; this accounts for the height given to vines. We will

follow the geographical order, and begin with the departement of

Ariege, that is to say, the south-east region.

Ariege has its coldest climate near the Pyrenees,
while near Aude and Haute-Garonne it becomes
milder.

In the parish of Pamiers vines are cultivated as

in Aude, but as we get closer to Foix, low-staked
vines become scarce, and we see in most vineyards
the rod system applied.

Figs. 52 and 53 show a Pamiers vine before and after pruning,
each arm carries a spur of one eye ; this system is much too short, and
induces rank growth all oyer the old wood, exhausting the plant.

Fig. 54 gives an idea of a vine at Foix after pruning. We see the
vines trellised at a height varying from 20 inches to 6 feet above the

Fig. 52.

Vine of Pamiers after

pruning.

Fig. 53 —Vine of Pamiers before pruning.

soil, the highest being in low, damp, and cold ground, and the
lowest on hills or ranges where spring frosts are not to be feared.

The frames of these trellises are formed of vertical posts, joined at

the top by laths ; these laths serve to keep the arms of the vines

Fig. 54.—Vines in Foix after pruning
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in position. Each vine is also fastened to a stake. At the beginning*

of the pruning season two rods aa, hh, from 20 mches to 3ft. Sin. in

length, are left, together with a single spur c. This is a fault ; one
should always leave as many replacing spurs as there are rods. The
vignerons of this district take too long to definitely establish their

vines. It takes from ten to twelve years for a vine to reach the re-

quired height, whereas the same thing could be done in from four

to six years, according to the vigour of the plant. Further, fi*uit rods
alone are left until the vine reaches its proper height, the replacing

spur being left only when the vine is completely formed.

This system might be modified with advantage by forming plants

Fig. 55.—Vine in Haute-Garonne before pruning.

with one single rod as soon as their vigour allows it, and by forming
from the very beginning a long rod and a replacing spur.

The departement of Haute-Garonne is much more important fi'om

a viticultural point of view. The system adopted there is very
similar to that of Aude and Herault. The stumps are low with arms

:^^

Fig. 56.—After fall pruning Fig. 57.—After complete pruning.
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and spurs without stakes, but the arms, generally numbering three,

affect the shape of a fan in the direction of the lines (Fig. 55) . This
is to enable the ploughmen to get closer to the vines. On the other
hand, the planting is done in lines generally 6 feet distant, the vines
being from 3ft. Sin. to 3ft. lOin apart.

No actual pruning is done the second year, the young shoots being
simply cut back. The third and fourth years the fan is shaped with
.two, three, or four arms 4 inches to 6 inches above the soil.

The pruning is done in two operations. During winter the prepara-
tory pruning is done, leaving only one cane on each arm (Fig. 56),
and in March or April* the final pruning takes place which consists

in cutting back the selected cane
with a secateur (Fig. 57).

Formerly near Saint-Gaudens
vines were cultivated in a totally

different way. Planted at the foot

of trees, they were allowed to climb
to from 10 feet to 16 feet high, form-
ing a veritable orchard. The trees

upon which they climbed had the
shape of a reversed cone at the
lequired height, and every year
the young shoots of each tree were
cut back, except one which was
left to preserve the vitality of the
tree. The Maple tree was preferred
for this kind of culture (Fig. 58).

In some cases the tree and vine
were planted together ; when the
tree had reached a sufficient height,
it was definitely shaped with five

or six branches, and then the
vine, which had been kept low
during ten years, was allowed to

shoot up with as many arms as

there were branches left on the tree.

One or two long rods were left on
each arm, and after the twelfth

year each tree would produce an
average of 22 lbs. to 33 lbs. of

grapes each season.

This method of training vines on trees has been generally aban-
doned, and the low-crown system has been substituted for it, as it

offers many advantages.

Fig. 58.
Method of training vines at St. Gaudens

(after Dr. Guyot),

'September or October in Victoria.
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THE DEVELOPMENT OF THE FRUIT EXPORT
TRADE.

Bij J. M. Sinclair.

Last year, wlien visiting Victoria, I had an opportunity of addressing
the members of some of the principal Fruit Growers' Associations and
giving them some information regarding the British market and its

requirements, based on my experience and investigations of the trade
in Great Britain. Some of this information may be furnished again in

this paper as it has been further verified and confirmed by the past

season's results.

The enormous jn'oportions of the import trade of fruit from foreign

countries into Great Britain will be given, and it will be seen that

although the area placed under fruit trees in Victoria is extending from
year to year, so that fresh fruit is frequently a drug in local markets,
hardly paying expenses of production, yet no special efforts have been
made to get rid of this surplus by exportation and so secure a fair

portion of the supply of the trade. With a comparatively small

population in Victoria, the quantity of fruit required for consumption
is limited, and is often more than supplied by the quantity now grown,
resulting at certain seasons of the year in a glutted market and
unremunerative prices to the grower. This applies largely to apples

and pears which constitute a very considerable proportion of the
general crop. Many varieties grown are, of course, unsuitable for the
export trade, yet, on the other hand, large quantities of those specially

adapted for the requirements of the London market and able to stand
shipment, are held and sold for low prices in Melbourne or provihcial

markets. Many orchards have -been planted without any consideration

being given to the requirements of an export trade. It should be the
aim of growers, when extending their orchards, to give special atten-

tion to this, and to plant only those varieties which have been proved
to realise the best prices on the London market. These varieties will

be mentioned, although now familiar to leading growers who have
been shipping fi-uit for some years past, and excellent payable prices

have invariably been realised from year to year provided the fruit was
properly graded, packed, and arrived in London in good condition.

That there is a good market at profitable prices for these, prices

realised during the past five years furnish proof.

For dessert pears arriving in London during April and May, if

they can be carried in good condition, as I feel certain they can if

properly dealt with, there is a splendid market, at higher prices than
can be realised for the best apples. The market then is practically

destitute of supplies, and fancy prices are readily paid for the best

varieties, as I will indicate when referring to results of shipments.

For grapes arriving in London in the months referred to, there is an
excellent market at what the Victorian grower would regard as payable
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prices. Proof lias been furnislied from time to time by the
arrival of certain varieties in good condition from Adelaide and
Melbourne, that it is possible to ship and land these in good order in

London, by refrigeration. In regard to pears and grapes especially,

it is absolutely necessary when packing and afterwards in transporta-

tion of cases containing these from the orchard to the ship's chambers,
including stowage on the latter, that .none of the fi-uit shall become
bruised or damaged, and that the utmost care is taken in handling
them.

Apples.
With reference to apples the prices realised for the leading

varieties arriving in London in good condition may be given. These
will furnish a guide to the favorite varieties readily commanding a
a remunerative price for the Victorian grower. The last five years
prices are furnished as follows :

—



52 Agricultural Journal of Victoria.

From, the results of sales of Victorian and South Australian apples

for the past seven years at Covent Garden, it has been shown con-

clusively that the four best varieties for the London market are

Cleopatra or New York Pippin, Munro's Favorite or Dunn's Seedling,

Jonathan and Esopus Spitzenberg. The latter would command higher

prices if they could arrive before the middle of May. After these come
Wellingtons or Dumelow's Seedling, Cox's Orange Pippin, Five
Crown, Eome Beauty and Newtown Pippin. The latter is one of the

highest priced apples exported fi'om the States or Canada. The
Baldwin is also a good apple.

Owing to the cold summer, prices of apples ruled lower during the

season 1902, than was anticipated. It is always desirable that all

Victorian shipments of apples, pears or grapes should arrive before the

beginning of June as French cherries then commence to arrive, and
prices of the former are immediately affected, the demand for them also

diminishing.

The lower prices ruling for Tasmanian and Australian apples

during May, last year, caused a wide distribution of them through
provincial cities. Tasmanian shipments to Liverpool direct enabled
supplies to be distributed through Northern cities.

With regard to temperature during ocean transit 45 degrees should

not be exceeded for apples, the best results having been obtained at

40 to 42 degrees.

Pears and Grapes.

From time to time during the past six years quantities of })ears

have been forwarded, the cases, notwithstanding repeated suggestions

made, being stowed indiscriminately among the apples carried in the

ship's chambers. The result being if the temperature was not low and
receiving little or no air circulation, the pears were either partially or

altogether rotten on arrival. Those which were landed in good con-

dition, as I mentioned repeatedly in my reports, were stowed near the

air trunks at the sides of the chamber, where they had a cooler

temperature, often 37 degrees or 38 degrees, and could not be heated
and over-ripen and decay. Instances were given of the excellent prices

realised for good varieties of dessert pears when a few cases arrived

sound in this way. In 1899, Vicar of Winklield and Williams' Bon
Chretien sold for 19s. 6d. and 24s. 6d. per case, and Clairgeau up to

32s. 6d. per case.

The " Gulf of Siam" pears carried under the Sutherland process,

with the exception of a few cases, arrived in good condition, although
the consignment by the ''Gulf of Bothnia" previously was a failure.

The varieties were Vicar of Winkfield, Clairgeau, Josephine, Napoleon,
St. Germain and Kieffer's Hybrid. These sold at auction realised from
15s. to 38s. per case. From time to time cases of pears from Adelaide,

which happened to arrive in good condition, have made similar prices

to Victorian. During the past season Winter Nelis realised up to 22s.

per case. Vicars from 12s. to 18s 6d., and one case of St. Germains
sold for 30s.
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The Extent of the British Market.

From the following table some information may be gained as (to

the extent of tlie requirements of tlie British market, and the position

taken by the various countries supplying it :

—

Imports of Apples into Great Britain.

Country.
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COLD STORAGE FOR THE LOCAL FRUIT TRADE.

By Gr. H. Robinson.

Tliougli tliere has been a considerable deve]o])iueiit during the past

decade in the application of refrigeration to the preservation of fruit

for transit in a fresh state to oversea markets, little has been done to

adapt the system to local needs. For this the fact that many varieties

of apples and pears keep fairly well, and for a considerable time when
stored at ordinary teiuperatures is partly accountable, and the wide
range of fruits, covering an extensive season, that can be successfully

grown in the Commonwealth has not been without influence in the

same direction. The comparatively limited amount of space available

in the cool stores, and the practically prohibitive figure asked for the

accommodation has furthered hampered progress. As a consequence,

growers have been content to look almost exclusively to the expansion

of the export trade to relieve the pressure of glutted markets in

periods of plenty, though a little consideration will show that there

are opportunities in the application of cold storage to the local fruit

trade awaiting those bold enough to take advantage of them.

Perhaps no fi'uit is more generally relished than the Williams or

Bartlett pear, yet, in an ordinary season, when the supply is at its

height, the prices obtainable by the grower are not all that he would
desire. In this line it should ])ay handsomely to store for a month or

so, for the fruit, if picked at the right time, can be held in good
condition for at least six weeks. It may be objected that the small

measure of success that has attended the efforts made to ship this-

variety to London contradicts this view, hnt it must be remembered
that the conditions are by no means similar, the extra handling, the

absence of any check on the temperature, and the constant vibration

on shipboard, are factors influencing the result in no small degree,

and which have no place in storage on shore. The experience gained
in America furnishes us with a more reliable guide in estimating the

possibilities.
_
In Western New York single honses have held at one

time no less than 25,000 barrels, and in the city of New York alone, as

many as 40,000 barrels may be in store at once. The greatest portion

of this supply is held for a short time only, but it is by no means
unusual to retain the finiit for periods of from six to eight weeks, and,

indeed, in trade language the life of a Bartlett in cold store is

reckoned at about eight weeks.

Many of the larger canneries in the States have, of late years, been
equipped with refrigerating appliances, in order to extend the packing
season, and to keep the fruit in a first-class and firm condition. Little,

if anything, has been done locally in this direction, but it is interesting

to note that certain of our factories have recently been considering

the advisability of making similar provision, and there is a prospect

that some of our canneries will shortly be equipped with this useful



56 Agricultural Journal of Victoria.

aid to the manufacture of a high-class article. The greatest difficulty,

perhaps, that the canner of soft fruits has to face is to secure sufficient

ripeness to meet the public taste without converting his goods into a

mush, and in the hot weather this is a practical impossibility, since

the fruit softens without coloring properly and without the production

of the needful amount of sugar. These difficulties have been overcome

in a large measure by the American factories, and the provision of

cool storage facilities by local firms, if commercially practicable, would

prove of great value to the grower as well as the manufacturer, since

the improvement in the quality of the article turned out would lead to

an increase in the demand.

The difference in the seasons between Australia and the old world

which has led to the development of the apple export trade places any

project for the cold storage of this fruit, for the local market, on a

basis quite distinct from that which obtains in America, yet some
idea of the magnitude of the business in that country may not be

without interest. In the Year Book of the United States Department

of Agriculture for 1900, the origin and development of refrigeration

as applied to the 'fruit industry is traced. From this it appears that

it was not until 1889 that the first store, devoted mainly to fruit, was
opened for business in Chicago, and the success that followed the

earliest efforts resulted in the rapid utilization of the then existing

facilities in other centres, and the provision of an enormous amount of

new accommodation, so that in 1900 the cool storage space available

for fruit was estimated at 150,000,000 cubic feet. Stores have been

built wherever there was any reasonable prospect of financial suc-

cess, and those centres where apple production was a staple industry

were soon well equipped.
_
An estimate made early in 1901 showed

that at that date there were no fewer than 600 establishments for the

cold storage of fruit and vegetables. Of the soft summer fruits, such

as peaches, plums, early pears, raspberries and strawberries, only

relatively small quantities are held, and then, but for a limited period,

as they deteriorate rapidly in quality and flavour eves, when they

retain their appearance. Pears, beginning with the Bartlett, are

largely stored and the quantity held (jf the later sorts is also con-

siderable. The favourites for the purpose are Anjou, Angoul^me,
Bosc, Clairgeau, Winter Nelis, and Easter Beurre, and these are

kept mitil the spring. But it is in regard to apples that the greatest

advantages have been reaped by the grower and the consumer, and
among the causes that have led to this result are the preference

for this fruit exhibited by most people, and the fact that apples retain

their condition and flavour better than any other fruit. This trade

has indeed assumed so much importance that statistics are collected

as a guide to dealers showing the amount of fruit held in store on
certain dates. The figures given below, furnished by the officials of

the National Apple Shippers' Association, will show the magnitude
of the business.
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Estimated Quantity of Apples in Common and Cold Storage,
1898-1900 Inclusive.

YEAR. COMMON STORAGE. COLD STORAGE.
Barrels. Barrels.

December 1, 1898 .. 400,000 800'000

December 1, 1899 .. 634,500 1,518.750

December 1, 1900 .. 792.000 1,225,000

This system of storage in America has produced much the same
result on apple growing as the export trade in this country. At the

time when supplies are heaviest large quantities are withdrawn from

sale, and in this way the price of good, sound fruit has been

appreciably raised, a distinct advantage fi'om the point of view of the

grower, and the supply spread over a much longer period to the

benefit of the consumer.

The extent of the benefits that may be reaped here remains to be

seen, but there can be no doubt but that there is a very good opening

for the adoption of similar methods. In the local market, from July

to September, good varieties of apples, in sound and attractive con-

dition always command a high figure, almost, if not quite as good as

the average obtainable in London. It is recognised, of course, that

the market is not so extensive, but that is not a sufficient reason for

total neglect. If it pays the Californian grower to ship apples and
pears to arrive in Sydney and Melbourne in the early spring it would
surely pay local men to store. The charge at the Government Freez-

ing Works is 2d per case for the first week, and l^d. per week there-

after, so that for finiit placed in store in the middle of March the cost

would amount to 2s. 3d. by the middle of July. A system of pack-

ing less expensive than is required for the export trade could, with

safety, be adopted, though the use of the ordinary export case might
be advisable on account of the saving of space. It would seem then,

that the. only requisite to ensure the development of a business of

considerable magnitude is the provision of adequate accommodation in

cool stores, and the great waste that now takes place in storing at

ordinary temperatures would be largely avoided.
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THE CODLIN MOTH.

By James- Tjany.

{A Paper read before the A nntial Meeting of the Central Fruitgrowers'

Association, September 1902.)

How Many Broods in a Year ?

During' the past two years there has been an abnoi'mal increase m
the numbers of the Codlin moth, from all parts of the State fi'uit-

growers complain of its ravages. In the Harcourt district with an
altitude of 1 ,300 feet, we used to have only one brood in the year ; but
during the ])ast two years, owing, I think, to the very dry seasons we
have experienced, quite a new departure, as far as this district is con-

cerned, has taken place in the habits of the Codlin moth. I have
maintained for many years past, that there was only one brood during
the season ; but, from my experience during the past two years, I

have been forced to the conclusion that there are at least two, if not
three broods in the year. On the 12th. December, 1901, when
examining the bandages on the apple trees, I found that several

grubs had passed into the chrysalis stage, and in the course of a few
days would have emerged as fully developed moths. This was the first

time I found the chrysalis in the bandages so early in the season.

During the summer the bandages were examined every week, and on
each examination chrysalids were found. When taking off the
bandages towards the end of April I found some moths flyiug about,

and, as the moths make their appearance during the latter part of

September, this shows that they were about in the orchard for a period

of eight months, last autumn being abnormally hot and -dry may
account for their ap])earance so late in the season.

Last year I stored all the empty fruit cases that had been used in

the orchard during the season in the empty fruit room, and kept the
doors closed from the first of September, and towards the end of the
month I caught the first moths on the windows. During October the
number of moths increased every week until the first and second
week in November, when the greatest number of moths were caught,
after that they decreased until the second week in December, when no
more were seen. The moths generally made their appearance on the

window during the afternoon, from 2 o'clock to 6 o'clock p.m., very few
during the night or early morning. I also noticed that if the weather
was at all cold very few moths appeared ; while on a warm day a large

number used to hatch out. From these observations it will be seen

that the first brood of grubs took nearly three months before they were
all hatched out, and as the second brood began to appear during the

third week in December, the supply of moths was thus continuous
right through the summer. As the later broods do far more damage
to the fruit than the first, it shows the necessity of growers using all
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possible means of destroying- the first brood, es])ecia]ly when it is

known that every pair of moths lay u]) t(i eio'hty eg'g's, tlie im])()rtance

of destroying the first Ijrood is a])parL'nt.

Preventive Measures.

It is very important that orchards shoukl be ke})t clean, no litter or

I'ubbish of any kind lying- abont that will give harbour to the grub.

All loose bark on the trees should be scraped off and burnt, and any

holes that could shelter the grubs filled u]) with putty, so as to lessen

their hiding places. Props that may have l)een used to support the

branches should be carefully looked over, and all grubs destroyed,

the broken ends of branches should be neatly cut off, and, if these

suggestions are carefully carried out, the first brood of moths will be

materially reduced. Returned empty fruit cases are a fruitful source

of infection. All growers should have a large boiler on their premises,

so that cases may be scalded before being taken into the orchard.

It is very satisfactory to know that the De])artment of Agriculture is

constructing two dips' in Melbourne in connection with the markets,

where all empty cases can be disinfected before being taken home, or

consigned up country by rail. Bandages should be placed on all the

trees early in November, in a mixed orchard it is advisable that every

tree should be bandaged, as the grubs sometimes crawl along the

ground for a considerable distance before finding a place to harbour.

Bandages should be examined every week, and grubs destroyed. This

should not by any means be neglected, especially during warm
weather, because the grub, when it leaves the apple, soon enters the

chrysalis state and emerges as the moth in a few days ready to lay her

eggs.

The fallen apples should be picked up every day and scalded or

destroyed.

Spraying.

Spraying for the destruction of the moth is, perha])s, the best

method of dealing with the pest, ^riie first spraying should be given

about the middle of October when the petals fall, for then the calyx

cup of the young fruit is open and ready to receive the poison. The
spraying should therefore be done before the closing of the calyx, and

should be repeated every fourteen days till the end of December.

Paris Green and White Arsenic are the most effective remedies with

which to spray. -1 lb. Paris Green and 6 lbs. lime to 160 gallons of

water is the strength I have been using for some years. The method of

preparation is to place 8 ozs. Paris Green in a tin or jar with a little

lime water, just sufficient to make it into a paste, then add more lime

water to thin it down, put 3 lbs. lime in a tub and add a little water to

slake it, when slaked add more water to make 12 gallons, strain this

through a thin piece of bagging into the pump cask, then add the

Paris Green, stir well and make u]i to 80 gallons with water. I have

a small tin which just holds when full 8 ozs. Paris Green, this is

quicker than weighing out each time and is just as exact.
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A good sample of Paris Green should contain :

—

Copper Oxide ..
,

.. .. .. .. 31-29

Arsenious Acid .

.

.

.

.

.

.

.

. . 58.65

Acetic Acid .. .. .. .. .. 10 06

Arsenate of Soda is made according to the formula of Professor Kedzie,

of America. Place 1 lb. of White Arsenic and 2 lbs. of Washing Soda
in a gallon of water, and boil until the contents go into solution, which
is almost colourless. This is used at the rate of 2 pints to 80 gallons

of water and lime water added in the same way as for Paris Green,

and makes up to 80 gallons. These two mixtures are about the same
strength.

The Arsenate of Soda spray gives rather better results than the

Paris Green ; this was brought out very clearly in a series of spraying

experiments by Mr. G. Quinn, Fruit Inspector, South Australia. In
spraying with Paris Green it is necessary that the mixture should be
constantly agitated to prevent settling, growers should therefore see

that their pump is fitted with an efficient agitator.

In applying the spray do not drench your 'trees until the liquid

drops fi'om the leaves, as little good is done in that way, rather just

spray sufiicient to damp the trees all over with a fine mist, and leave

off before the leaves begin to drip. The lime used should be perfectly

fresh, otherwise it is of no use.
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IMPORTED SHORTHORN CATTLE.

By J. B. Weir.

A notable shipment of shorthorn cattle^ comprising six cows and
three bulls, recently arrived from the old country to the order of

Mr. Jas. McLaughlin, of Mahonga station. Advantage was taken of

the presence of the animals at the quarantine station to secure the

photographs reproduced in this issue, and a few particulars are also

given of their breeding.

vSuNSHINE 1.

This roan heifer was born on Federation Day, 1st January, 1900,

and bred by the Duke of Richmond. Her sire was Village Archer

(71789), and dam Sunshine, by Musgrave (64470). Mr. Duthie, the

breeder of Village Archer, refused 800 guineas for him last spring,

when the same amount was accepted for his brother.

Union Jack.

A rich red bull, calved on 19th December, 1900, by Prince of

Fortune (77494), who gained second prize to Choice Goods at the

Aberdeen Show in 1900, the only occasion when he competed. His
dam. Duchess 37th, was by Musgrave (64470), bred by Mr. Marr.

Spicy Peek.

This typical shorthorn gained second prize at Royal Northern,

Aberdeen in 1901, and first and champion at Buchan Agricultural

Show, Mintlaw. His sire, Spicy Robin, was first pick of Mr. Willis'

1895 calves, and was bought at the high price of 250 guineas when
twelve months old. His dam, Alexandrina 24th, is daughter of that

famous cow Alexandrina 20th, full sister to Gay Monarch, winner of

sixteen first prizes in one season in America, and also winner of the

herd championship with four of his get over all breeds at the World's
Fair, Chicago, 1893.

Beauty III.

A beautiful rich red roan heifer, which gained first prize at the

Royal Northern Show, Aberdeen, in 1901, and second, as a yearling,

at the Buchan Agricultural Show, Mintlaw. Sired by His Grace

(74705), dam Beauty, by Hartington (68762).

Dalmeny Nonpareil VII.

A fine roan heifer by Scottish Sailor (73594) out of Nonpareil
Pride, by Gravesend (46461). She secured first prize at Edinburgh
-in June, 1901, and her dam, though now fourteen years old, is still a

regular breeder, and is out of the same dam as Statesman, the cham-
pion bull of Canada and U.S.A. in 1873.

Scottish Bean.

This fine roan bull has only once been exhibited, and on that

occasion—at Aberdeen, in 1901—he gained first prize in a class of

150. His sire is Leopold (74836), and dam Superb Blossom, by
Superb (64902).
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THE GELDING OR EMASCULATION OF COLTS.

Bi/ David WHsoi.

In travelling through Victoria I have found that many -farmers

when they have colts to be gelded look upon the operation as a

matter of anxiety, because they are afraid of abnormal swelling, or

perhaps, death taking place. Under the old system of castration, and
searing, there is no doubt that horse-owners had grounds to be anxious
about results, but I do not think that the searing-iron was the sole

cause, unless unskillfully used. In my opinion, the blame, very often,

rested with the horse-owners themselves, because, as a general rule,

they did not give the colts any preparation before the operation. The
animals were brought straight out of the paddocks, thrown, and
castrated, when their stomachs were full of food ; in that condition

they consequently hurt themselves by straining, became sick and
distressed, and that was the main reason why the results in many
instances were not satisfactory.

It has been proved, in Victoria, during the past year that searing
the arteries is quite unnecessary. In unskilful hands the searing iron

is an implement of torture, and, even when used with judgment, is a
severe shock to the nervous system of the animal, causing unnecessary
distress. The system of emasculation without searing is in general use
in America ; all the gelding of domestic animals, horses, cattle, rams,
dogs and cats is done with the emasculator without searing. During
the past year I have, by request of the various Agricultural Societies

under whose auspices I have been working, given a series of practical

exhibitions of castrating colts and stallions without searing. 134
exhibitions have been given, 410 colts, including 40 stallions, have
been gelded; the instruments used being "Kendall's Emasculator"
and the " American Emasculator." All the stallions were operated on
with " Kendall's " instrument, as I consider it the safest for them. The
results have been very satisfactory indeed, the animals showing little

distress, and in only a few cases has any swelling occurred ; the owners
express great satisfaction with the method.

The Preparation of the Subjects.

For colts in ordinary health and condition all that is required is to

have them empty of food, they must be kept in a bare paddock, or
yard, without food all night before being operated on, and be turned
out into their usual paddock when gelded. Stallions, especially if

stabled-fed, should be reduced in condition, and prepared for several
days before the operation, by giving them bran mashes, greenstuff,
or other laxatives, and also get them used to being turned out at nights.
The best time of the year to geld them is when they are out of season,
during mild weather in the autumn or winter. They should be empty
of food when operated on, and when gelded turn them out into a
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paddock, nigged if necessary. If a paddock is not available, a roomy
clean loose box, that has been well disinfected, will do, and exercise

should be given next day.

The opinions of horse owners vary greatly regarding the best age to

geld colts. I think that the best and safest time to castrate ordinary

colts is in the autumn—before they are weaned. At this age the opera-

tion does not check their condition or growth, and I am convinced by
experience that if gelded young, they make quite as good horses

;

some of the best horses, both for pluck and staying powers, that I

have seen were castrated when from six to nine months of age. If

colts are left till over twelve months old or till their generative organs

are fully developed, the shock through castration must be more severe,

and the alteration made in their system is considerable, besides they

very often lose condition when gelded.

Casting the Colt.

One of the handiest ways of casting or throwing wild colts that

have to be lassoed is to put a running noose round the two forelegs, let

the rope drop down just below the knees of the horse before tightening

the noose, then pull straight out from the side, those holding the neck

rope at the same time pulling the opposite way ; the animal will fall on

his side and can easily be held there till tied.

Of the various styles of throwing colts, that with collar and heel-

ropes is most in use, and if two hobble straps with one ring on each

are put on the hind fetlocks, so that the ropes can run through the

rings instead of round the back of the fetlocks, it saves the chafing

which often occurs, especially in casting thoroughbreds. As soon as

the colt is thrown, straighten out the two forelegs, put a rope round
the front fetlocks, and pull straight on the rope keeping the fore-feet

off' the ground, this will prevent the colt from getting up and will

enable you to tie the hind legs in the position shown in the photograph.

I find this is a simple, safe and effective way of securing the hind feet,

and as the horse is kept on his side, he does not strain or hurt himself,

and they can be let up quickly when the operation is over.

In putting on the hind leg-rope the loop is put on the under hind

fetlock, the rope is then pulled under the rump and round the back
;

care must be taken that the under (or near) hind-leg is pulled into the

side in a natural position, by turning the colt slightly on to his belly,

his own weight will assist in bringing the under leg close in. Put
the free end of the rope over the top hind fetlock, using only one

half-hitch, pull the leg close to the horse's body, then put one turn of

the rope round the fetlock to hold the half-hitch secure. The brand
should be put on the shoulder while the forelegs are held straight, the

off fore-foot can then be strapped to the arm, and the under fore-leg

left free. Keep the colt on his side, and he is ready to operate on.

The Operation Described.

First draw out the penis, and oil it and its sheath with olive oil.

Have the emasculator nistrument in a bucket of antiseptic. I use one



64 Agricultural Journal of Victoria.

tablespoonful of Lysol, well mixed with six quarts of clean rain

water. Have the backet of antiseptic solution within reach, at the

tail of the colt ; with a clean cloth, dipped in the solution, wash clean

the scrotum, or purse, and between the thighs, so that the parts where
you will make the incisions will be perfectly clean and sterilised.

Wash the hands clean with the solution. Now take notice which
testicle is the smallest or most difl&cult to get, which is usually the

off side or uppermost one, take that one first, press the testicle into

the purse, grasp it firmly with your left hand, and with your castrat-

ing knife make the incision in the purse just large enough for the

testicle to pass out, being careful to avoid the scrotal veins when
making the incision. Hold the testicle with your left hand, and,

without drawing it out any further than is necessary, sever the

muscular, or white end with your" knife, the testicle is now held by
two cords, the red one is the spermatic artery, the w^hite one is known
as the vas deferens. Pass your finger between the white cord and red

one, and sever the white cord with your knife close to where you
have cut through the muscular end of the testicle. The colt is now
deprived of the power of drawing the testicle back, and it can be left

attached to the artery until the other incision is made, and the lower

testicle exposed, and the parts severed in the same way.

Use the emasculator on the lower one first, draw the artery just as

far as it will come naturally, without straining, put it in the jaws of

the instrument, slack the artery a little to allow it to go down into the

socket of the lower jaw of the emasculator, and close the instrument

slowly and firmly. In using Kendall's 1 do not pull the testicle off,

but run my knife through the artery at the back of the instrument.

When the testicle is removed, hold the artery firmly in the instrument

for a few seconds, while washing the blood off the exposed end, then

open the instrument and let the part go back inside the scrotum;

remove the upper testicle in the same way. If the colt struggles

while using the emasculator, be careful to keep the instrument close

to the horse so that the artery will not get strained by pulling outwards.

With the antiseptic cloth wipe off' any blood, and dress the Scrotum
or purse and between the thighs of the colt with a mixture of clean

Linseed Oil and Lysol of the strength of 1 part Lysol to 20 parts of

Oil. Take off tlae rope and strap and let the colt out of the yard.

There will be practically no bleeding or swelling after the operation, and
the animals should be put into a paddock so that they can get exercise.

The animals as a rule show very little distress and will start feeding

almost immediately after the operation.

I hope to see the system of castration without searing become
general in Victoria in the near future.
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AN INJURIOUS WEED-ST. JOHN'S WORT.
By C. French, F.L.S.

The Area Invaded.

In accordance with the wish of the Hon. the Minister, I visited the

districts in which the presence of this weed has been reported so as to

obtain from personal observations, with the assistance of municipal

returns, some idea of the extent of its spread, the probable number of

acres affected, and also to suggest some means of keeping it in check.

The first place visited by me was the Bright district, where the

weed has greatly spread since my former visit. From Bright town-

ship I went to Harrietville, and up to the Alps (Mt. Hotham), an
elevation of over 6,000 feet. I found the weed sparingly along the

coach road from Bright to the Hospice, distance about 28 miles. At
the rear of the Hospice there is a patch of about an acre in extent, and
following down the Grant road patches of the weed were found to

extend for some miles, and I learned fi*om Mr. Lawlor, who knows the

district well, that it occurs on the Crooked and Dargo rivers some 12

or 15 miles from the Hospice.

From Bright I went to the Kiewa Valley (Tawanga) and in this

locality several small patches occur.

Leaving Bright, the weed may be found in fair quantity along the
railway line below Myrtleford, and from there through to Beechworth
and Yackandaudah, some large patches having been found growing
between Porepunkah and Happy Valley.

Upon arrival at Beechworth 1 found the weed to be fairly plentiful

in several places, viz., at Mr. Bilson's farm and on the Buckland road,

also in small patches near the town.

From Beechworth I went to Wangaratta, but could not find the
weed although it is in the Oxley Shire.

At Rutherglen there are some bad patches the worst being probably
that in the Public Reserve.

It would not be possible unless a lengthy journey be taken to give
the exact boundaries of the spread of this weed, its presence in small

patches being reported from Omeo.

From the documents kindly supplied by the Shire Secretaries, the
area affected is approximately as under :

—
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Suggestions for Checking Its Spread.

Having- looked at the matter of expense and convenience connected

with the means to be adopted for keeping this weed in check, even if

we cannot for the time totally extirpate it, I have come to the following

conclusions, such as I trust may commend themselves to those having

a practical knowledge of the subject.

Gutting.—This, to prevent seeding, should be done before tiuwering,

and in old workings, this could best be performed with a " bush

scythe." On land where some machine could be used the process of

cutting would of course be more rapid. After cutting, the rubbish

should be burned on the spot or as near to it as possible.

Ploughing. This could only be carried on in fairly level country,

although the " Stump Jumper " could be used in many ])laces. The
material should be cut and burned before ploughing the land as the

roots are uot easily killed. The summer, if sutHcient ploughing

strength be available, would be the best time to tackle it, and the more

the land could be ploughed, cross-ploughed, harrowed or otherwise

knocked about the better.

Hand-Gruhhing.—This work could be performed by a body of

men with grubbing-picks, mattocks, or similar tools, as there are

large areas amongst the old workings where hand labour would

have to be employed.

Many are unaware that simply grubbing up the plant Avill not

eradicate it, as each piece of root, if left in the ground, will take root

and eventually form a new plant. This is a very serious matter, if

finality in the matter of permanent eradication could not well be

assured.

8cruh Exterminator)'!.—Where these could be used it would })r(_)bably

be the cheapest method of dealing with the weed in places where
machines would be out of the question, but as arsenic forms the basis

of many of these so called scrub exterminators, it would be unsafe to

use them near to the watercourses from which the town and district

derives its water supply.

Some of the scrub exterminators destroy all vegetation, whilst

others permit of the grass growing again in a short time and this as

well as the probable cost per acre would have to be ascertained by
experiment.

Other Method.s.—When growing between the railway lines, the Rail-

wayDepartment might be approached with a view of rendering assistance

so far as jurisdiction extended, and contractors making roads through the
country might also be induced for some small remuneration to take

steps for its destruction at its utmost limits. There is some road-

making going on iu the Alps now, and the present opportunity should

not be lost.

I would compel all travelling cattle to keep to the|Grant track, at

least until the weed has been cut iu the Bright district, and would
prohibit chaff or hay grown on infected areas being taken away from



Ail Injurious Weed—St. John's Wort. 67

the district. I tliink that 100 good men with l^ush scythes would cut

the most of the weed within three or four miles of the Bright township
in a month, and thus prevent the plant seeding and being carried

broadcast over the state. If local labour could be obtained T think it

would be more satisfactory as persons resident in the affected districts

would be able to work at the weed at a time when not too busy at other

farm work, and could I think be depended upon to. take more interest

in the work than would strangers at even lower wages. I think the

latter view of the labf)ur question would also be acceptable to the

districts interested.

The Question of Cost.

This is a matter about which I could hardly venture an (^pinion,

for the reason that some acres of the weed could be cleared for a

trifle, whilst others may cost five pounds (£5) per acre, and even
more to do it. At any rate the Government will have to take the

matter in hand, by clearing Crown lands and compelling pi'ivate

owners to do likewise, as I feel certain that the municipalities

cannot be depended upon to do much in the matter, and, in the mean-
while, the weed is rapidly taking ])ossession of the country. For a
commencement I would beg to recommend that as much of the weed as

possible be cut and burned before flowering, this to prevent seeding
and consequently a further spread of the trouble mostly by travelling

stock. This would be a step in the right direction, and could be
accomplished by either the unemployed, suj^posing any funds were
available for the ])ur])0se, or by local labour under the supervision of

the shire engineer of the districts in which the work is being carried

out. If anything is to be done, the start, I consider should be made
from the extreme boundary of the affected area, gradually closing in

to the centre which would undoubtedly be Bright, as in some places as

on the Alps a deal might be done at a small cost, the weed occurring

only in light ])atches and often at distant intervals.
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THE BABBLER.
{Pomatorhinus temporalis, Vigors and Horsfield.)

f'SvN. Pomatostomus temporalis.)

By C. French, F.L.8.

The Babbler is commouly but erroneously known locally as the
Cat Bird^ probably because when a number are gathered together the

noises they naake bear so striking a resemblance to the mew of a cat,

that the stranger hearing them for the first time would naturally con-

clude that several cats were in the vicinity. This bird is undoubtedly
one of the best friends of the orchadist, as it exhibits a striking-

partiality for the larvae and pupae of the codlin moth. On a visit to

Somerville some time ago, Mr. G. Shepherd drew my attention to a
number of these birds in an orchard some distance from his nursery.

They were very busy climbing up and down the apple and pear trees,

hunting in the crevices of the bark and under the bandages for

the grubs, and as fully a. dozen were engaged in this useful and self-

imposed task, their combined efforts would result in a very decided
benefit. Incidents such as this are of almost every day occurrence
and serve to give some idea of the value of these birds as insect

destroyers.

Gould states that " the sexes do not differ in outward appearance,
and may thus be described :

—

Throat, centre of breast, and a broad stripe over each eye, white
;

lores and ear-coverts, dark brown ; centre of the crown, back, and
sides of the neck, greyish-brown, gradually deepening to a very dark
brown on the wing-coverts, back, and scapularies ; wings very dark-
brown with the exception of the inner webs of the primaries, which
are rufous for three-fourths of their length from the base ; tail-coverts

and tail, black, the latter largely tipped with pure white ; abdomen
and flanks, dark-brown, stained with rusty-red ; bill, blackish-olive-

brown, except the basal portion of the lower mandible which is greyish-
white ; irides in the adult straw-yellow, in the yoimg, brown ; feet,

blackish-brown . '

'

The nests are bulky with the entrance at the side, and are composed
of dried sticks or rootlets lined with fur, bark, or other similar material.

Unfortunately they are easily detected, and often placed within reach
of mischievous little boys. Some I have noticed in small gum trees or

she-oaks only a few feet fi^om the ground, where they are easily robbed
and many young birds destroyed.

The interesting note made by Mr. Campbell in regard to the habits
of these birds, to the effect that several retire to the one nest at night,
I am able to confirm from my own observations. On many occasions
I have observed several birds to fiy from a nest when the inmates were
disturbed just about dusk.
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Tlie eggs are of a brownish-grey colour with cobweb-like markings,
easily washed off. The clntch usually consists of four or five eggs,

but Mr. North states that Mr. Jas. Ramsay once took fourteen from
one nest, which he had no doubt were the joint property of several

birds. Breeding takes place principally in the months of September,

October, and November. Mr. A. J. Campbell and other observers

record the existence of the Babbler in Queensland, New South Wales,
and South Australia, as well as in Victoria.
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TOMATO LEAF SPOT.
(Scptoria lycopersici, Speg.)

By D. MeAlpine.

Early in April last, some badly spotted and unhealthy tomato leaves

were forwarded for examination by Inspector Cronin from the Tally Ho
district. The general appearance of the diseased leaves is well seen

in Fig. 1 of the accompanying plate, reproduced from a photograph by
Mr. G. H. Robinson. The. plants were grown in a very exposed

situation, and probably were somewhat weakened before being subjected

to the attacks of the leaf s])ot fungus.

Though this particular disease has not previously come under my
notice in Victoria, very probably it has existed here in a mild form for

some time past. Dr. Cobb, of New South Wales, recently mentioned

a leaf disease of the tomato as existing in that State, and which is

apparently the same as the one we are now dealing with.

The original home of this fungus ajjpears to be Argentina, for the

first record of its existence was made on tomatoes there in 1882. In

1888 it was noted in Italy, while in 1894 such a severe outbreak

occurred in the United States that the tomato crop was almost entirely

destroyed in many districts.

Symptoms and Nature of the Disease.

It causes spots not only on the leaves, but also on the stems and
fruits. On the leaves it occurs as large irregular spots, sometimes
so numerous as to cover the entire surface, and of a dirty-brown oi*

ashy-grey apjiearance. The attacked leaves lose their green colour

and become languid, either dropping off or withering on the stem.

The spots are thickly studded with minute black dots, just visible to

the naked eye, and these constitute the fructification of the fungus.

The calyx of the fiower may also be attacked, and there is a consequent
failure to set fruit.

The little black points are the spore cases, one of which is shown
in Fig. 2 allowing the spores to escape. The spores are produced in

great profusion, and are elongated, slender, rod-like, jointed bodies,

of a clear colour, and with granular contents (Fig. 3). On an average,

it would take about three hundred of them end to end to make up
one inch. The formation of the spore cases is much accelerated in

naoist and muggy weather, and when the diseased leaves fall to the

ground, where they may renaain continuously wetted for several days,

the production of spores is rapid and profuse.

Treatment.

Spraying, when begun early, has been found effective ; but there

are other precautions which may be taken so as to render this trouble-





Fig. I.

^^

li

r/0.2. X/f5.

TOMATO LEAF SPOT.



Tomato Leaf Spot. 71

some operation less necessary. The ground chosen should he well

drained, and for two years previously no tomatoes should have been
grown upon it, so as to make sure that the soil is not saturated with
the spores. The plants should be trained on stakes, and any diseased

portions should be removed as soon as they appear. Spraying with
Bordeaux mixture for this disease has been recommended in American
publications, but no opportunity has been afforded here of putting it to

the test ; since it must be done early, before the disease has made much
progress.

At the Alabama Agricultural FiXperiment Station, Mr. P. S. Barle
sprayed the plants with Bordeaux mixture as soon as the disease was
observed, and one application was found to check it entirely, so that

the plants recovered. The spraying can also be done when the plants

are in'bloom.

Explanation of Plate.

Fig. 1.—Leaf of tomato attacked by the leaf spot fungus {Septoria

lyco'perdci) . The dark blotches represent the diseased areas, the
whole being slightly reduced in the photograph.

Fig. 2.—Section through a spot on the leaf, showing the fruiting

portion or spore case [perithecium) , embedded in the tissues, and con-

taining numerous sporules. ( x 145.)

Fig. 3.—Sporules. { x .500.)

Figs. 2 and 3 from drawings by Mr. C. C. Brittlebank.
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ANIMAL PARASITES.

By A. A. Brown, M.B., B.S.

No. VII.

Nematodes, or Round Worms.

Having dealt in a general way with the tape or ribbon worms
possessing jointed bodies, and having pointed out some facts con-

nected with their life histories, we now turn to another great division

of animal parasites constituted by round worms whose bodies are

not jointed. The round worms, or nematodes, are particularly exten-

sive invaders of the bodies of animals and birds, as well as of our-

selves, and they may be found lodging in the cavities and in the tissues

of organs of their hosts. They vary much in size. Some may be only

a line or two in length, and others several inches long. Some are the

cause of the most formidable diseases that can possibly attack man
;

others, again, cause great mortality amongst the lower animals.

The anatomical characters of the neinatodes present the same
general features thrt)uglioiit. The sexes are distinct. The female, as

a rule, is generally much larger than the male. The mouth is situated

at the anterior end, and has surrounding- it papillae, or little nipple-like

projections. The mouth is practically a sucker and it is by means of

the mouth and papillas that the worms fasten themselves on to the

mucous membranes lining the cavities'of the tubes or organs in which
they exist. The mouth leads into the intestine, which runs straight

through the body. There is a rudimentary nervous system present.

In the male worm the generative organs consist of a single coiled

tube, and in the female they are much convoluted, and very complex.
When impregnated, these organs occupy nearly the whole of the body
of the female worm. The eggs, when ripe, escape from the female
worm, which may be sojovirning in the lungs or intestines of its host,

and eventually gain the outside world with the waste products.

Unless damp earth or water is reached by the eggs, they do not

generally undergo further development. If exposed in dry situations

to the heat of the sun, the life of the eggs is destroyed. Droughts
minimise, wet seasons favor, the invasions of animals by parasites.'

In water or damp earth, the eggs undergo a certain stage of develop-

ment, and, even perhaps before passing from the bodies of the hosts,

a certain stage of development may have been attained. Before any
further development can occur the embryos require to make their way
into the bodies of certain other creatures known as intermediary hosts,

where they will receive both nourishment and protection to escort them
a stage on their journey. The intermediary hosts for many of the
round worms are grubs, snails, caterpillars, gnats, flies, and molluscs.
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Into the bodies of these intermediary hosts the embryos of the round
worms find their way, and after passing a certain stage of their

existence there, they bore their way out again into the water, or perhaps
are swallowed along with their intermediary host by the animal in

which natTire intended them to become adult. Whether or not some
round worms can develop from the e^g stage to the adult form without
passing tlirough the body of an intermediary host does not necessitate

debate ; but the fact is incontrovertible that it is from water pools,

damp situations, and vegetable foods that animals, man included,

become infested with nematodes. Animals browsing over marshy
places, or drinking the water of pools in Avhich the ova were deposited,

pick up the embryos. Young children become infested from the filthy

practice of eating mud, and also by means of water drawn from impure
sources. Round worms abound all over the globe. They are denizens

of the torrid and frigid zones, and are al)undantly scattered over the

temperate regions. They are found in the lungs, liver, kidney, heart,

muscles, arteries, intestines, glands, eye, skin, &c., of their hosts.

Lung Worms.

Pastoralists and poultry-keepers are particularly interested in the

study of the life history and habits of lung worms. It is not uncommon
to find them in. the respiratory tracts of animals and birds, and
man even is not exempt. In the pig a lung worm is encountered, and
another is the cause of " hoose " in calves, exciting a hoarse bron-
chial cough and causing a difficulty in breathing. Imperfect aeration

of blood may occur from the blocking up of the air passages by the

worms, and this may bring about loss of condition in the calves. In
the trachea, or windpipe, of fowls a round worm, the Sclerosfoma
synyamus, is observed, which causes the disease known as " gapes."
The eggs from this worm escape from the mouths of the birds, and, if

they reach water, or are deposited on damp soils, they undergo a
certain stage of development. The embryos next bore their way into

the bodies of insects, snails, caterpillars, or molluscs, or perhaps bury
themselves in decaying vegetable matter or in the moist soils about
water pools. Fowls roaming ovei- damp places pick up the embryos
along with their food or water. The embryos find their way from the

mouth into the trachea, and there develop to the adult form.

In the sheep, lung worm is particularly common, and may occasion

great mortality in lambs. The lung worm of the sheep is the Strongylus
jilaria. In the process of its development it.may pass through the
bodies of molluscs, snails or caterpillars, and then, after a time, it

may bore its way out to again enjoy a brief free existence. It only
flourishes in marshy or damp districts, and it is on such country that

young lambs, when grazing, pick up the embryos along with their

food or water. The embryos, on gaining the mouths of their hosts,

may find their way into the windpipe, and thence gain the ramifications

of the bronchial tubes. On reaching the lungs, the embryos develop
to adult form, and from the lungs the egg'S may escape with the secre-
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tions. Tlie eggs of the Stroiyifhis filaria are frequently hatclied in

the lungs of sheep, and then extensive inflammation of the respiratory

organs may be occasioned. Again, they sometimes lay eggs in masses

in the smaller bronchial tubes, and, on section, such lungs present a

tubercle-like appearance. I have never yet come across a case of

tuberculosis in sheep. I have, however, frequently observed a tubercle-

like appearnce, but the microscopic examination has always revealed

such cases to be degenerating hydatid cysts or " worm nests."
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GENERAL NOTES.

"Special" Manures.

A sim])le demonstration conveying- a useful lesson to the farmer lias

just been carried out at tlie new Harper-Adams Agricultural College,

Shropshire, England. Seven cwt. of an ordinary compound manure (a

"special turnip munure," sold at £6 15s. per ton) was applied to an

acre of roots ; to a second acre, the same quantity of plant food was

given in the form of a mixture of supherphosphate and sulphate of

ammonia, followed by a top-dressing of nitrate of soda. The cost of

the special manure was 47s. per acre, of the other 27s. 9d. The result,

as was anticipated, was an almost equal yield of roots, and a saving on

using the home mixed manure of Is. per acre. This demonstration

wants repeating in every country, for there are two classes who have

not yet learned to assess " special " manures at their real value

—

manure manufacturers and farmers.

—

Nature.

Sugar Beet and Beet Pulp for Dairy Cows

Colorado is one of the States in America in which the beet sugar

industry is making considerable strides, and, as a consequence, the

profitable utilisation of the enormous quantity of low. grade but

succulent fodder in the form of beet pulp is a question among farmers

there of great importance. The State Experiment Station has been

endeavoring to arrive at a satisfactory estimation of the value of beet

pulp and sugar beets when fed to cattle along with grain and hay.

The large amount of water present in the l)ulp renders it an article

quite unfit for feeding alone to stock, in fact, it would be almost

impossible for a cow to eat enough pulp, if given no other food, to

sustain herself in proper health. About fifty pound of beet pulp or

twenty-five pounds of beet is about the maximum that can be fed

with profit to cows in conjunction with hay and grain.

The function of roots in feeding to stock is to pi-event mal-nutrition

and ensure good genera] health rather than the su])ply of food. The
food nutrients can be supplied in concentrated form, but before the

animal can make use of them the digestive organs must be filled up

and distended, and i\\e food must be readily permeable by the diges-

tive fiuids. The great value of beet and beet pulp consists in the fact

ttiat they contain a large amount of plant juices, which dilute, soften

and separate the particles of dry grass hay and grain, so that the

nutritive qualities of the whole feed may be more easily and thoroughly

digested.
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The rations employed in the experiment under review were as

follows :

—

Beet.
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one of the most popular peaches on our general market. It is claimed

by some well-informed fruit-growers that the peach-growing public has

gone '' Elberta wild." It is feared that with the enormous number of

these trees planted, markets will be overstocked with this variety in

some sections, thus interfering with the price usually received for this

product. The season varies with conditions. In Georgia, in 1901, it

was at its best from July 20th. to August 5th. ; while on the Chesa-

peake peninsula, August 20th. to 80th. was the date. While the

Elberta is without doubt a good commercial variety, it should

not be planted to the exclusion of others of equal merit.

—

American Agriculturist.

Bolting of Cabbages.

The old school of English gardeners, according to a correspondent

in the Gardeners' Chronicle, were very particular in selecting plants for

seed. They would go through their fields of cabbage and place a
stake against every plant that was hearting early ; these would be gone
over again two or three times, and all the indifferent ones removed,
and only the very best left as seed producers. The hearts were
eventually cut, leaving the stumps to stand, and in the autumn, when
sprouts had appeared, these stumps were taken up and re-planted

deeply, leaving only the tips of the sprouts visible, and it was these

sprouts which produced seed in the following summer. In this way
fine stocks were produced and bolting reduced to a minimum. Some
who grow for seed take less trouble ; they content themselves with
sowing the seed in drills and leave them there to produce seed. But
it is obvious this perhaps more rapid, but certainly less laborious

process, could scarcely operate to secure the tine, pure even stocks

obtained by the more methodical process.

Canned Apples.

Some time ago Mr. J. M. Sinclair sent from London to the De-
partment of Agi'iculture a report dealing with canned apples from the

United States and Canada. He found that an enormous trade was
being done in this class of fruit, which was finding a jjrofitable outlet

in Great Britain. Full details were given regarding the process of

canning apples, and brief mention only may be made to the trade

itself. In Great Britian these apples are regarded with great favour,

and their consumption in large hotels, restaurants, and by families is

of an.extensive character. In this form they can be kept throughout
the year, and for cooking purposes, being ready pared and cored, find

almost as much favor as the fresh fruit. Large hotels and restaurants

in London and provincial cities often purchase stocks from 500 to 1000
cases for use at pCTiods during the year when the fruits are dear or

are in short supply in the market. In Victoria the canning of apples

does not seem to have received any particular attention, although a

large portion of the crop hardly suitable for shipping in the fresh state

might be packed and exported in this way. They should find a large

outlet in South Africa, India, and the East, and Western Australia.
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By the ti'ade in Great Britain they are known as " g-allon " apples, on

account of the size of the tins in which they are ])acked. The weight
of frnit in each tin would a])pear to be 6 to 8 lbs. For best brands,

such as Curtice Bros. Co., Kochester X.Y., the average wholesale price

obtained is about 10s. per dozen and 9s. for secondary grades. These
retail for about Is. per tin. Mr. Sinclair obtained a case of United
States and one of Canadian canned apples and sent these to the

Department, so that they could be seen by growers or fruit canners

in the State. The process, which was a simple one by heating the

fruit with hot water, was fully described in the report forwarded to

the Department of Agriculture, from whom it can be obtained on
application by growers or those interested in the matter.
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RAINFALL IN 1903.

First Quarter.

(By P. Baracchi.)

The distribution of rainfall over the State in the first three months of the year, as

shown in the accompaning tables, may be summarized as follows :

—

January.—Rainfall slightly above average in the extreme South Western districts

and Otway Forest. Considerably below average in all other parts, and

far more so over the Northern half of the State and Gippsland, east of the

Latrobe River. The deficiencies range from 17 per cent, over the Yarra

basin to 80 per cent, in the Mallee and 90 per cent, over the Avon and

Richardson River basins.

February.—Rainfall very considerably below average over the Macallister, Mitchell.

Tambo, and Snowy River basins, also over the Murray districts, the Mitta

Mitta, and Ovens River basins. About the average, or slightly above it,

over the Goulburn, Campaspe, and Lodden River basins. Considerably

above average over the Mallee, Wimmera East and West, the Avoca, and

Avon River basins.

March.—Rainfall very considerably above average from 10 to 50 per cent, over all

Southern districts from the Glenelg to the Macallister Rivers, and over all

Northern districts including the extreme North-West. About the average

over the Mitchell, Tambo, and Nicholson River basins. Below average

over the Snowy River basin.

General Summary for 1st Quarter.

Extreme South-Western Districts Rainfall from 75 to 97 per cent, above Average.

Central South-Western Districts
|

between the Hopkins and Moora-

1

,, ,, 33 to 46 ,, ,,

bool River basins.
]

Moorabool and Barwon River basins. ,, ,, 10 per cent. ,, ,,

Districts South of the Ranges, Easfl
of Port Phillip Bay as far as l- ,, ., 30 to 60

the Latrobe River.
)

Eastern Wimmera and Goulburn) .,„ ,„

River basins.
)

• • ^^ to 40

Western Wimmera. ,, 7 per cent.

Werribee and Saltwater River
basins, the basins of the Cam-

1

paspe and Avoca Rivers, the |- ,, ,, 2 to 8 ,, below ,,

extreme North-Eastern Districts

and the Mallee Country. )

Murray Districts, basihs of thel
Loddon, Avoca, and Richard-}- ,, ,, 14 to 21 ,, ,. ..

son Rivers.
)

Basins of the Macallister, Avon,

)

Mitchell, Tambo, Nicholson,
J- ,, ,, .50 per cent. ,, ,, ,.

and Snowy Rivers. I
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AGRICULTURAL CLASSES.

A Series of Lectures and Practical Demonstrations in Agriculture
AND Allied Sciences to be held in the Coming Winter under
the Auspices of the Council of Agricultural Education and
under the Direction of Mr. S. Williamson Wallace, Director
01 Agriculture.

Regulations.

The Short Courses of Instruction for Farmers and Farmers' sons will

be held in the towns of Horsham, Boort, Kyneton, Ballarat, Geelong,

Shepparton, Maffra, and Warrnambool, during the months of June,

July, August, and September under the following conditions :

—

Instruction will continue for a period of four weeks in each centre.

Three lectui-es will be delivered in the afternoon of each day
for five days a week.

No charge will be made for instruction.

Farmers and Farmers' sons or men who have worked at least

one year on the land are eligible for admission.

Those attending may be of any age over 16 years.

No entrance examination will be held.

A final examination in every subject will be held, but attend-

ance at this examination will be optional.

Those who pass the final examination with credit will be
awarded a certificate.

The Australian Natives Association will present a Gold Medal
to the most successful Student of all those attending the

Short Courses of Instruction.

A fi'ee library consisting of approved Text Books, will be available

under Regulations during the month at each centre.

Classes will be formed at the above-mentioned towns if the
following conditions are complied with :

—

1. At least 40 eligible students must be enrolled before
the 15th May.

2. The Agricultural Society or some local body must bear
all local expenses—such as providing a suitable Hall,

advertising in local papers, &c.

If the above conditions are not complied with, no class will

be held in that particular centre this year.



82 Agricultural Journal of Victoria.

These classes are not intended for local students only. Any
Farmer or Farmer's son in the State of Victoria may
attend.

Arrangements have been made with the Railway Department
that return tickets available for one month will be issued

to those travelling to attend the classes at Holiday
Excursion Fares.

Such tickets will be obtainable on presenting a Certificate to the

Station Master, signed by the Secretary for Agriculture,

stating that the passenger is a student proceeding to

attend a course of instruction at one of the centres.

The Secretaries of Agricultural Societies will prepare a li of

respectable and comfortable lodgings.

Intending students should consequently correspond with the

Secretaries of Agricultural Societies regarding rooms.

A comfortable room with Board can be had for 17s. to £1
a week in each centre.

During the course at Geelong instruction will be given in

Analytical chemistry and Wool-sorting for three hours in

the forenoon, viz. :—from 10 a.m. to 1 p.m., during five days

in the week. This addition to the Course is for the

purpose of occupying the whole time of the students who
come from a distance and lodge in the town. Con-

sequently those who attend from other parts of the State

should select Geelong.

As accommodation is limited for Analytical work and Wool-
sorting, preference will be given : Firstly, to students

coming from a distance ; and secondly, to those who
travel to Geelong daily by train.

A charge of 6s. will be made for chemical apparatus, payable

only by students who take the class in Analytical

chemistry.

Syllabus of Lectures and Demonstrations.

Manures and Manuring.

The Course will include nine (9) Lectures embracing an

introductory one explanatory of the principles of the subject, followed

by Lectures on :

—

Commercial Fertilizers.

Farmyard Manure.
Lime and Its Functions in Agriculture.

Humus in its relation to Soil Fertility.

The Manurial Requirements of Northern Soils.

Manure Experiments in Southern Victoria.

The Nitrogen Requirements of Southern Soils.

How to Value Manures.
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Animal Nutrition.

The Course under this head will include nine (9) Lectures, and
will open with one explanatory of the principles of the subject.

Following the explanation of the principles of feeding, lectures will be
given on :

—

Rations for Dairy Cows.
Feeding for Beef Production.

The Working Horse and His Food Requirements.
The Feeding of Sheep.

Forage Crops for Pigs.
» Lucerne for Milking Cows.

Silage and Silos.

Saltbush as a Fodder for Dry Areas.

Stock and the Manauembnt of the Dairy.

The Plant.—How it Grows and Prepares Food for Animals.
Mastication, Digestion, and x\ssimilation of Food by Animals^
The Principles of Breeding.

The Breeding and Management of Sheep.

The Breeding and Management of Pigs.

The Breeding and Management of the Horse.

The Management of Dairy Cattle.

The Formation and Production of Milk.

The Treatment of Milk from Farm to Factory.

A Discussion on the Various Breeds of Cattle.

Canadian Cheddar Cheese.—Tracing the Milk fi'om the Cow
to Market.

The Growth and Conservation of Fodder Crops.

The Planning of Farm Buildings.

The Treatment of the more common Ailments of the Horse.
The Treatment of the common Ailments of Cattle.

The Treatment of the common Ailments of Sheep and Pigs.

Sheep-brekding and Wool-sorting.

Sheep.—Wild and Tame.
Origin of Different Breeds.

Ancient Sheep.—Early European.

The Merino.—Introduction into Australia.

British Breeds most useful to Australia :

—

Lincoln, Leicesters, Border Leicesters, Romney Marshy
Shropshires, Hampshires^ Suffolk, Dorset, Southdowns.

Selection of Sheep.—Country and Climatic Conditions considered.

Sheep-breeding.—The Merino, Selection of Rams and Ewes,
Different Types of Merino.

Crossbred Breeding.—Mating of Sheep to Produce the true Come-
back. Demonstrated by Specimen Wool Samples.

Breeding for Mutton.—Wool and Early Lambs.
Management of Sheep.—Culling, Drafting, Dipping, &c.

Shearing.—-Preparing Wool for the Market.
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Large Clips.—Picking up. Skirting, Rolling, Classing, Pressing,

Branding.
Small or Farmer's Clips.—Botli Large and Small Clips Demon-

strated by Wool Samples.

Poultry.

Locality.—Its importance to successful raising of Poultry.

Construction of Houses.—Aspect, wliicli plays a most important
part in poultry farming, Insect proof buildings, and how to cope with
Tick and other vermin that attack fowls.

Selection of Stock.—Breeds that will bring top prices for export.

Modes of Crossing, &c.—Egg producing breeds, the proper mating'

of the various breeds ; how many hens a Breeding Pen should consist

of and the proper ages of the sexes.

How to Produce a greater percentage of Cockerels for export, also

to produce a large percentage of Pullets if required.

The Importance of Proper Foods to successful Poultry Culture and
a practical demonstration of How to Mix.

The Tmportance of the Kitchen Garden as an essential to success,

and Green Foods required by Stock. The part they play in building-

up the tissues of Young Stock.

The Great Necessity of Grit for the Gizzard's proper work (demon-
strated) .

Changes of Season as affecting Stock.
What should be Done to Keep Away Diseases in Poultry—their

cause and cure.

Breeding from Diseased or Deformed Stock.
Dates for Hatching in Northern and Southern parts of Victoria.

Incubation by Hen or Machine.
Causes of Dead Chicks in Shell and How to Avoid.
How to Discover if Tick is on your Farm and a Certain Remedy

for Eradicating the Pest cheaply.

Practical Demonstrations in Poultry Dressing.

Theoretical Chemistry.

The Province of Chemistry ; Physics and Chemistry compared

;

Chemical Combination and Mechanical Mixture ; The Causes of
Chemical Action ; The Different Kinds of Chemical Action ; Compounds
and Elements; Names and Symbols; Formulae and Equations;
Weight Proportions in the Union of Elements ; Law of Constant
Proportions ; Atomic Molecular Theory ; Density 'of Bodies in a
State of Gas ; Volume Proportions in the Union of Gases ; Avogadro's
Law ; Nature of Acids ; Bases and Salts.

The Chemistry of the following Elements and their Compounds, as
being of primary importance from an Agricultm-al aspect, will receive
particular attention :—Hydrogen, Oxygen, Nitrogen, Carbon,
Sulphur, Phosphorus, Potassium, Sodium, Calcium, Magnesium, Iron,
Manganese, Aluminium, Silicon, Chlorine, Fluorine, Boron, Barium.
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Ageicultdeal Ohemistey.

The relations of Chemistry to Agriculture.—How a knowledge of

the science assists the farmer. The elementary constituents of plants

and animals.

The Atmosphere.—Its chemical composition. The relations of the

atmosphere to plant and animal life.

The Plant.—Its structure and modes of growth ; Functions of the

root, leaf and stem. The chemical composition of the ash of plants.

The Soil.—Chemical composition ; Diversities and Causes ; The
Physical proprieties of soils ; Density : Absorptive power for Water

;

Capillary Action ; Evaporative Power ; The Analysis of Soils ; In how
far analysis serves as an index of fertility ; The Chemical
Characteristics of Victorian Soils ; Available and unavailable forms

of plant food ; The improvement of soils ; Drainage and Tillage : The
Chemical effects of Ploughing ; Deep Ploughing and Subsoiling ; Lime
as an alterative agent on soils ; The Manuring of Lands ; Stock of

Plant Foods in the Soil ; Continuous Cropping and Soil Exhaustion
;

Why we Manure ; The Plant Foods usually requii'ed in Man-
uring ; Direct and Indirect Manures ; Soil Deficiencies in Northern
Victoria ; The Manuring of Cereals ; Sources of the different manures

;

Nitrogenous, Phosphatic and Potassic Manures ; Valuation of

Manures ; Profitableness of Manuring.
Farm Crops and Their Requirements.—The Rotation of Crops

;

The advantage of growing crops in rotation.

Animal Nutrition.—The Functions of Food ; Composition of

Vegetable Food »Stuifs ; Nutrient and Non-nutrient Constituents

;

The Balanced Ration ; The Pood Requirements of the Growing,
Fattening, Working and Milk-giving animal.

The Chemistry of Dairy Products.—Milk, Butter, Cheese.

Ageicultueal Botany.
Introductory.

Seeds.

Roots.

Leaves.

Stems.

Flowers.

Fruits and Seeds.

Cells.

Plant Physiology.

Plant Food.—Its absorption and assimilation.

Growth.
Reproduction.

The Origin and Development of our Commonest Economic Plants.

Hybridisation.

VlTICULTUEE.

The Vine.—Its history, physiology, propagation, &c. ,

The Vineyard.—Soil, aspect, &c.
;
preparation of land, ploughing,

drainage, &c. ; subsequent treatment.
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The Phylloxera.

American Vines.

Grafting, Budding, &c.

Fungus and Other Diseases.

Insect Pests and Plant Diseases.

Attention will be drawn to the various agencies which produce
diseases in plants, and the more commonly occurring Insects and
Fungus Pests will be specially treated.

The symptoms of each disease will be clearly described, and the

best known remedies given.

The preparation and use of Insecticides and Fungicides will be
fully explained.

Among the Pests, chietly Insect, will be noted :

—

Mussel Scale and Root Borer of the Apple.

San Jose Scale.

Pear and Cherrv Slug.

Codlin Moth.
Woolly Ajjhis.

Peach Aphis.

Cabbage Moth.
Fruit Flies and Red Spider.

Lucerne Flea and Potato Moth.
Orange and Lemon Scale.

And of Fungus Diseases the following will receive attention :

—

Black Spot of the Apple and Pear.

Shot Hole and Scab of the Apricot.

Peach Leaf-curl, and Plum Leaf-rust.

Club Root of Cabbage.
Potato Scab.

Smuts and Bunt.
Rust of Wheat.
Collar Rot and Root Rot.

The Phylloxera and Fungus Diseases of the Vine will be treated

in the Course on Viticulture.

Lecturers.
Lee, F. E.—Manures and Manuring. Animal Nutrition.

Archer, R. T.—Stock and the Management of the Dairy.

Haile, W.—Sheep-breeding and Wool-sorting.

Hawkins, H. V.—Poultry.

Osborn, R. M.—Theoretical chemistry and Agricultural chemistry.
Garnsworthy, P. S.— ,, „ '

„ „ "

Robertson, W. C.— ,, ,, ^,

Trend, E.- „ „ „ [[

Adcock, G. H.—Agricultural Botany and Viticulture.

Cock, S. A.—Insect Pests and Plant Diseases.

Meeking, Edwin.— „ „ „
Hart, A.—Demonstrations in Poultry Dressing.
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STATISTICS.

Perishable and Frozen Produce.

Comparison of Perishable and Frozen Products Exported from the Govern-

ment Cool Stores, Flinders Street, and the total from Victoria for the months

of March, 1902 and 1903 respectively.

Description of Produce. I

Govt. Cool Stores
t

I 1903 1902

Butter (Victorian) .

.

.

.

lbs.

(Ex Bond) ..

Milk & Cream (Concentrated) cases

Cheese . . .

.

.

.

lbs.

Eggs . . .

.

.

.

doz.

Ham and Bacon .

.

.

.

lbs.

Rabbits and Hares .

.

pairs

Game . . .

.

.

.

head
Poultry
Mutton and Lamb.

.

. . carcases

Veal
Beef . . .

.

.

.

qrtrs.

Fruit . . .

.

.

.

cases

Fruit Pulp .

.

.

.

,,

206,752
11,816

• 797

8,680

191,153

3,534
8,342
260

8,794

378

2:;o,i04

144,928

795

13,270

227,966
1,183

9,061

3,759

3,517

1,258

Total
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Arrivals of Butter and Butter as Cream, in Tons Net by Rail and Steamer in

Melbourne from the different Districts of Victoria for the Months of January,
February and March, 1902 and 1903 respectively.

Months.



Statistics. 89

FRtJiT Inspected for Export to the United Kingdom during January, February
and March, 1903.

Fruit.
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DAIRYING,

Laboratory Courses for Butter and Cheese Factory

Managers, Vignerons, and others.

Courses of Laboratory work in applied Bacteriology lasting a fort

night each have been arranged as follows :

—

TERANG, May 11th.

TRARALGON, August 3rd .

KORRUMBURRA, August 17th.

MOOROOPNA, September 7th.

The Classes will be held at hours to suit the convenience of the

majority of the students. No fees are charged for the course and

microscopes and all necessary apparatus are provided by the Depart-

ment. Those wishing to join are requested to communicate with the

Secretary of the local factory, or with Dr. Cherry as soon as possible.

Agricultural Societies and other Bodies wishing to have evening

lectures on the Dairying Industry are requested to make early applica-

tion, so that the lectures near each of the above centres may be arranged

while Dr. Cherry is conducting each of the above classes.
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AGRICULTURAL COLLEGE
D O O K I E .

SUBJECTS :

Scientific and Practical Agriculture.

Viticulture and Wine-Making.

Dairy Management.

Breeding of Stock—Horses, Cattle, Sheep, Pigs,

and Poultry.

Scientific Course—Agricultural Chemistry, Botany,

Entomology, Veterinary Science, Surveying,

Book-keeeping, 6lc.

The College farm has an area of 4,860 acres devoted to the growth
of farm crops, and the grazing of stock. On the farm are up-to-date

cow byres, piggeries, poultry yards, a thoroughly equipped dairy, with
refrigerator and cool room, also blacksmiths' and carpenters' shops.

These, together with the cellar and vineyard, orchard, and experimental

areas, offer every facility to students to become competent agriculturists

vignerons and dairymen.

The work is carried out on a large commercial scale, the ploughing
drilling, manuring, harvesting, threshing and shearing being done by
students, under competent instructors. Over 2,000 sheep and lambs
150 head cattle, 50 horses, including Stallion, are on the farm.

Fees—£'2,5 per annum and £^ for medical attendance, books
laundry-work and mending. Payable half-yearly in advance.

Scholarships—Nine : Fink (two), each ^25, for iirst-year students

Five every three years, each £lo, entitling student to three years

residence free, and open to State school scholars of fourteen years of age

and upwards. Two Veterinary Scholarships, ^25 each, entitling diploma
students to a year's instruction at Melbourne Veterinary College.

New Session begins first week in September 1903. Intending

students should apply early, as enrolment to fill up vacancies is made
according to priority of application. Applicants must be fourteen years

of age or over.

Applications to be addressed to-

—

E. G. DUFFUS,
Secretary for Aqriculture,

MELBOURNE,
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School of Horticulture,

The school is designed for the teaching and training of orchardists

gardeners and managers of fruit-growing properties. It is situated in a

near suburb of Melbourne, and has a good tram and train service.

The estate comprises upwards of 40 acres of varied land, of which

twenty are at present devoted to fruit trees, vegetable culture, a nursery

and flower gardens.

New stables, plant houses, frames, sheds and other buildings have

recently been erected. Class, dressing, luncheon and work rooms form

portion of a large pavilion, wherein shelter and occupation are found

in adverse weather.

Class-room instruction is given in horticultural science, vegetable

pathology, botany, chemistry of soils and plants, physical and com-

mercial geography, entomology, measuring, levelling, designing, and

plotting of homesteads, orchards and garden areas, and the most

approved methods of raising and managing fruit trees and plants.
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grading and trenching of land, management of soils, manures, drainage,
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Application for admission should be made to the Secretary for

Agriculture, Public Offices, Melbourne, from whom further information

may be obtained.

AGRICULTURAL, HORTICULTURAL and VINE, and FRUIT
GROWERS' SOCIETIES.

Notice.
It will be an advantage to each Society to have the date of its forthcoming

Show duly announced, and Secretaries are requested to furnish the Editor with

the requisite information for publication in these columns.
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INTRODUCTORY NOTE TO THE YEAR'S

FORAGE EXPERIMENTS.

By the Director of Agriciiltnre.

The output of an Agricultural Department, as of any

other department or institution, is controlled by the strength

of its staff, and the ability and energy of its directing officers.

In a highly specialized department, such as that of America,

much can be done, and much of a right may be expected.

With the numerous bureaus, and the various divisions or

offices in the several bureaus, there is hardly a line of study

with an agricultural bearing but what has at its service a

special investigator It is not to be wondered at then, that

such an important branch as that of Plant Industry should

have received marked attention in the States, and that the

special office of Agrostology should have been created to take

up the important question of grass and forage plant investi-

gations. In Victoria, on my arrival, there was no such office

to undertake the work ; there was no permanent station or

farm, where the work might have been carried out had the

office been in existence, nor was there anywhere, except in the

Chemical branch, the machinery available to carry out the

experiments on private farms in co-operation with the farmers.

It was the last reason, principally, which led me to avail

myself of that machinery, and to place the forage experiments

of last year in the hands of the head of the Chemical Branch,

more especially as it appeared to me necessary to carry out

such experiments in connection with fertilization investiga-

tions. The importance of forage plant investigations will be

denied by no one. The interests of both dairymen and graziers

are equally affected by the question. There was nothing that

so struck me, after my arrival in Victoria, as the endless

stretches of bare pastures, and the generally unsatisfactory

condition of the herds. In the northern areas it is question-

able whether much will ever be done in the introduction of

forage crops sufficiently resistant of the long dry summers to

prove of much value. But in the south it appeared to me
then, as it appears to me now, that a revolution might be

effected by a greater attention to the natural pastures, and the
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introduction of both summer and winter forage crops. This

belief has been justified by the results of the experiments of

last year. The work was undertaken at a moment's notice.

There was no time for importing seed from abroad, and our

choice was restricted to the kinds obtamable on the Melbourne

market, but, from the limited number available, there have

been a few crops which have proved so successful that it is

very probable they will, in a few years, be grown as a regular

practice throughout the whole of Southern Victoria. From
both the actual results obtained in the field, and the personally

formed opinions of farmers, certain of the sorghums appear, in

some respects, to claim a superiority even over maize. The

Japanese millet has done admirably, and gives evidence of

proving a most valuable introduction. The sugar beet, for

general feeding purposes and periods of the year when other

crops are failing, is spoken of with almost enthusiasm, and

rape has shown such an exceptional productive power in the

whole area covered by the experiments that the large possibil-

ities of this crop, especially in the direction of sheep-raising

and fattening, must strike all very forcibly. The results of

the experiments of last year, are sufficiently encouraging to

justify a continuance of the work on more extensive lines.

The Chemical Branch has, therefore, been instructed to

arrange for the importation of seed, and to invite applications

from farmers desirous of co-operating in the work. There will

be an insistence, however, on compliance with the conditions

imposed by the Department, and applications will only be

entertained from those giving evidence of a genuine interest in

the work. Opportunity is here taken, on behalf of Dr. Howell

and myself, for thanking the farmers who kindly co-operated

with his Branch in carrying out the experiments. I have also

to express my great satisfaction with the energetic and

thorough manner in which these duties were undertaken and

carried through by Dr. Howell and the officers under him. I

recognize the great amount of extra work which these experi-

ments have thrown upon the officers, both professional and

clerical, of the Chemical Branch, and they will find their

reward in the satisfaction of knowing that the results of their

labor will be a benefit to their country.
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CO-OPERATIVE FORAGE EXPERIMENTS IN

SOUTHERN VICTORIA.

By F. J. Hoa^ell, Ph. D.

(A Paper Prepared at the Invitation of the Butter Factory Managers'
Association.)

To use the expression which ray colleague, Mr. Crowe, made
only a few days ago, " The success of the dairy industry, with
its large possible future developments, depends mainly upon
the attention which will be given to the growth of forage
crops throughout Victoria." It is only when we reflect quietly on
the enormous yearly loss due to the decrease of the milk supply

—

brought about by bare pastures and the absence of succulent foods to

take their place—that the importance of the subject strikes us with its

full force. The question is one which affects you, perhaps, as a body,
less directly than it does the dairyman who supplies you with his

produce, but your interests, as a body, are so intimately bound up
with those of the producer, that this paper will even appeal

to yourselves, as holding, perhaps, some few facts which may
be considered worth bringing under notice. The Director of Agri-
culture, shortly after his arrival in Victoria, decided that it was neces-

sary to make experimental field tests to determine the possibility of

providing a continuous supply of succulent forage from the period of

the first failure of the pastures till the time of the utilization of the

early sown autumn fodders in the following year. These questions,

naturally involved chemical investigations. For the successful growth
of a plant depends not only upon climatic conditions, such as rainfall,

temperature, &c.,_ but upon soil conditions also. The chemical com-
positi<jn, and the physical characteristics of a soil, are factors which
determine the adaptability of certain localities for special cultures as

much, or even more, perhaps, than the climatic conditions peculiar to that

district. Investigations then involving questions of this nature fall,

naturally, within the province of the chemist, and as such it was the

Chemical Branch which was instructed to take up these investigations.

The experiments were taken up at a moment's notice, with little or no
preliminary preparation. The serious condition of the country, with
its bare pastures and starving herds, had brought the forage question

into full prominence, and in a measure, forced it upon the immediate
attention of the De])artment. Applications were invited from farmei's

willing to co-operate in the work and over 100 replies were received,

and manures and seeds were distributed to as many centres. Only a

small percentage of these fields at harvesting were sufiicently complete,

and well attended to, to give all the results sought for. In a great

number of cases, the farmer, pushed for the most part for feed, had
cut the crop before reaching maturity, and without keeping records of
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weights. In many other cases, neglect, the encroachment of stock

and other causes, had spoilt results from an experimental point of

view. But in face of many failures, there still remained a number of

fairly complete fields, due to the great interest and great care of a
few fine men who recognised the value of the work attempted, and
assisted us to their utmost. It is from their fields that I have
gathered the facts I am going to place before you in this paper.

The accompanying plan shown will give some idea of the system
adopted in lapng out the fields. The whole field embraced, approxi-

mately, an acre of ground. There were three kinds of fields, laid out on
exactly the same plan, but differing somewhat in the crops they carried.

PLAN OF EXPERIMENTAL FORAGE CROPS

SECTION

NAMES OF CROPS SOWN •''"' '

Ambeb Canc

Ttosivre ~

EcvPTiNN Corn

TOTAL LENGTH 218 F:

The Plots as shown on the Plans are strips 2l8 feet long of different widths. On the Plan they arc

shown as running from East to West, and are numbered 1 to 10. Each Plot is sown with a different kind of

seed. Crossing the plots from North to South are 8 manured and unmanured bands or strips all of equal width,

viz. 27 feet 3 inches, and 200 feet long. These strips are marked on the plan A. B.C. up to H. B.C.E.F. and

H. are manured each one differently. The strips A.D. and G. shown by the shaded portions of the plan are not

manured. These unmanured strips serve tor comparison with the manured strips. The manures that have

been sent with this plan and are marked with the letters corresponding to those on the plan are very carefully

spread broadcast on the strips, B.C.E.F. and H. before any of the seeds are sown and harrowed in. The seeds

are afterwards drilled in across the strips. Thus the manures are applied in this direction \
The seed on each

plot drilled this way —

I have called these X, Y and Z respectively. An examination of the X
plan shown here will explain the system. It will be seen that on this field

ten crops have been tested, side by side ; the crops are :—Maize, Amber
cane, Teosinte, Egyptian Corn, Kaffir Corn, Pearl Millet, Mangels,

Beet and Lucerne. There are twelve rows of maize, eight rows of

amber cane, and a varying number of rows in the case of the other

plants. The crops, in all cases, run in parallel rows east and west.

Crossing these rows, at right angles, and running north and south, are

shaded and unshaded strips extending, in each case from the top to

the bottom of the field, and passing through all the crops tested. The
shaded strips represent the portions which have received no manure,
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the unshaded strips the portions which have been manured, each

naturally differently. These manured and unmanured lands I have

called sections, and named them A, B, up to H. There are three

unmanured sections for each crop, and five manured ; and for the

purpose of comparing yields you will see there is an unmanured
section adjoining every manured. These manured bands were intro-

duced into the field to get answers to questions of fertilization, to tell

us to Avhat extent the success of a crop depended upon soil conditions,

apart from climatic. For answers as to the comparative yields

between the different crops, say, between maize and amber cane, all we
require to do is to take the average yield in each case of all the sections,

and compare them, or we could take the average yield of the manured
sections only in each case, and compare them, or the unmanured
sections, or the maximum crops in each case. Such comparisons will

be of great value, for we shall learn through them, whether maize

produces a heavier bulk of forage, under similar coiiditions of growth,

than amber cane, or amber cane than Kaffir corn, and so on. In the

Y field, the system is the same, although the crops vary a little, and
in the Z set the same thing occurs also. After this explanation then

there will be little difficulty in understanding the comparisons I shall

make later on, as also the figures of the following table showing the

average yields of the different crops in a varying number of fields.

Tables Showing the Average Yields of the Various Crops in Central,

Southern and Western Victoria.

From section
showing maximum

returns.

Maize . . average of 2o crops
Amber Cane ,, 21 ,,

Kaffir Corn. . ,, 16 ,,
[

Egyptian Corn ,, 15 ,,

Japanese Millet(barnyard) 14 ,,
|

Pearl Millet ,, 6 ,, [

Planters' Friend ,, (3 ,, |

Teosinte .. ,, 4 ,,
;

Rape (Dwarf Essex) ,, 20 ,, '

Kale .. ., 10 ,,

Lucerne .. ,, H ,,

Cowpeas (clay) ,, 2

Mangels, Long Red ,,
—

,,

,, Yellow Globe ,.
—

i

Pumpkins .. ,,
—

,,

Beet .. ,. 156 ,,

Tons.
9-20

1109
8-29

639
9-55

13-91

12 55
1717
17-18

902
2 44

15 16

14 72

Maximum
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Gippsland, we cannot look to yields of even half the quantity, although

under the most favorable conditions, and on the first-class soils, far

better results than such an average will be obtained. An examination

of the maximum and minimum yield in each case will show the great

variations of the soils experimented on. The most pleasant feature

perhaps, in the experiments is the discovered possibility of rendering

land considered almost worthless highly productive, and obtaining 10

and 12 tons or more to the acre of valuable forage, from a soil which,

in its natural state, would not, perhaps, yield three. That even the

average yields, however, are of a highly satisfactory nature becomes
evident on comparing them with the averages obtained for five years

at the New Jersey Experimental Station. Some most valuable soiling

crop experiments have been conducted at this Station for a number of

years. The results as indicating the possibilities of intensive farm
practice under conditions, judging from a comparison of the results,

certainly no better than our own, are of great value to every dairyman
in Victoria. In their experiments a succession of soiling crops was
obtained, which, in addition to a few pounds of fine feed per cow per

day, supplied an equivalent of 50 full grown animals from May 1st to

November 1st ; 278 tons of forage were secured from 24 acres, 14 only

of which were used the whole of the season. With the much
larger yield obtainable over a considerable portion of Southern Vic-

toria, the possibilities in this direction become very apparent. I have
used the phrase Southern Victoria as including Gippsland and the

Western district, as well as laud adjacent to or slightly north of Mel-
bourne. The fields were limited to this area.

The Objects of Forage Experiments.

Before proceeding further a short explanation of the objects of a

forage experiment might be given. The object of a forage experiment
should be to discover the crops giving the best succession, as well as

those yielding the greatest bulk of produce of the greatest nutri-

tive value. It is the second point we can first consider. The yields

in the tables I have just called attention to, giving the average
returns of a number of different crops are not comparati\e yields, as

all these crops were not grown side by side. To get at the compara-
tive yields of the different crops, to be able to say, for instance,

whether maize grown on the same soil produces a heavier yield than
amber cane, it is essential that they should be grown side by side,

under exactly identical conditions of soil and climate. Now this

has been possible in a great number of cases, and the results

which have been obtained as bearing on the actual amount of produce
obtainable from the different crops, under similar conditions are, in

many cases, fairly conclusive and of great value. It would, I think,

be advisable, in every way, to make the yield of maize the basis to

which the yields of all other crops might be referred. For general
forage purposes, it is as an annual crop, the one most extensively grown

;

in fact, little else, as an annual summer forage, has as yet been
attempted in Southern Victoria. If it can be shown that, as an
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annual forage, maize will exceed, or even equal, Ijotli in yield of pro-

duce and the quality of its iautrients, all the forage plants tried, then
there is nothing to justify the dairyman leaving a well-tried crop for others

new to him. If, on the other hand, there are reasons to believe that

certain other cro])s will, with an equal amount of labor, return him a
greater bulk of fodder, of greater palatability and higher feeding
value than the one he has been accustomed to grow, then it would
most certainly be to his interest to introduce such crops on his farm.

Comparison of Results.

Maize Compared with the Sorghums,

A comparison of the following figures in which maize is compared
with crops similar in character will oifer facts for forming opinions in

this direction :

—

Maize Compared
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A comparison of tlie average yield of five crops of maize witli that of

the same number of Planters' friend will also show a larger return

for the second crop than for the first. That is that the yield of maize
taking the average of five fields has been exceeded by that of the

Planters' friend. This plant appears to have shown the greatest

productive power of its class, for, as the comparison of the returns with

amber cane show, there is a larger average taking the figures of five

crops in the case of Planters' friend than even that of amber cane.

These four crops, amber cane, Planters' friend, Egyptian corn and
Kaffir corn, belong to the sorghum family. Through the occasional

deaths of cattle partaking of this forage, sorghums are regarded by
some with a little fear, and it must be admitted that in certain districts

such a fear is justified, but in Southern Victoria, free from the checks

in growth that occur in the North and which seem partly productive

of tlie trouble, there seems no reason to me for anticipating drawbacks

of this nature, and from the experience of the present year, both

Planters' friend and amber cane are crops which in my opinion deserve

a large share of attention on the part of the dairyman, always assum-

ing they will be fed in an advanced stage of growth. In the first cut

even the figures I have brought under your notice justify the belief

thev will produce yields equal to and probably larger than those of the

maize, while in the opinion of some they possess other advantages as

a fodder which lend an additional value. The opinions of a few growers

in this respect will prove of interest. I might add that all the crops

grown on the experimental fields were fed to cattle without the slightest

ill effect. The two following letters from dairymen, give a very fair

idea, I think, of the opinions entertained generally both in Gippsland

and the drier portion of the Western district on the relative values of

maize and amber cane.

Mr. Miller of Upper Maifra writes :
—" In reference to giving you

mv experience regarding the fodders, maize was the only kind I tried

before going in for this plot. My opinion of the plot is, amber cane is

the best, as it gives the largest quantity and the cows ate it readily.

They never left a single stalk, which was not the case in the maize.

If sown early it would give a good second cut."

Mr. Gooding of Moe, in reply to my inquiry, places the amber cane

as first in the list.

Mr. Enticott of Colac, writes:—" There being such a small quantity

I cannot give any decided opinion on its feeding v^lue as compared with

maize, but I believe it will be a valuable fodder for this district to

come in after the maize is finished. It stood the dry weather splen-

didly, the hot winds did not wither the tops as it did in the maize."

The Second Out from the Sorghums.

Comparing the results of the single cut, there are two of the sor-

ghums among the four tried which promise heavier yields than the

maize crop, but in the case of the sorghums a second cut is easily

obtainable in Southern Victoria. The following figures give the
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results of a second cut from the field of Mr. Henderson, which might
be regarded as typical of a large area of the better class soil of
Gi]:)]island.
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Maize Compared with Japanese Millet.
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will be seen, taking- the average of the four fields, are a good deal in
excess of the amber cane. It is, however, very slow of growth, requires
plenty of moisture, and is about fit for cutting just before the first

frosts. Its only use, I think, woukl be for silage. It will not, I

think, catch on generally as a forage.

Other Crops.
Rapk.

We have just dealt with a number of crops of similar eluiracter-

istics, but a number of other crops of widely different characteristics,
although of quite equal importance, were also included in the season's
tests. No crop in the whole series tried ])roved such a success as
rape. The enormous yields generally secured came as a surprise to

the majority of growers, and it will not, I think, be long before the
value of the crop is generally recognised throughout Southern Victoria,
where it appears to succeed admirably over a wide range of soils.

The following figures will show the comparative yields with maize :

—
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advising- farmers to go in for the crop extensively. Kale, wliicli was
also tried, succeeded well, but the impossibility of having an officer

present on every occasion to strip the leaves as required, prevented

full returns being obtained.

Pumpkins.

In juidition to the crops already dealt with there were a few fields

in which ]iunipkins, mangels, cow peas, soy beans, and Florida beans
were included. In only one instance were returns for pumpkins and
mangels procurable. In the case of cow peas the returns from two crops

were obtained, while the few fields of soy beans and Florida beans

failed almost entirely. The returns from one plot of pumpkins were so

good as to suggest the advisability of a far greater attention being
given to the crop especially on lighter soils, which seem to show a

very marked response to manures in the case of this crop. The
difference between the yields of the unmanured and the manured
sections was more striking in the case of this crop than any other

tried. On the unmanured section a yield at the rate of 4'86 tons only

to the acre was obtained, while the manured section, showing the

maximum returns, gave figures exceeding 36 tons. There was evi-

dence in the earlier stages of growth of the section with the complete
manure even considerably exceeding these figures ; but a rather long-

spell of dr}- weather caused, in this instance, many of the fruits to fall

off, appreciably reducing the yield. The pumpkin is certainly a watery
food, but taken in conjunction with the immense yields obtainable,

the chemical composition is such as to indicate that it is a fodder by
no means to be despised, and one for which a special purpose might
also be found on every farm. The analyses of the ])umpkin from
American sources show the following figures :

—
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out at the rate of 31"31 tons ])er acre. In the case of the Yellow
Globe a return at the rate of 47*50 tons per acre was secured. Both
crops were harvested as early as March. Left till full maturity in

June these yields would probably be increased by at least 50 per
cent. The crops were grown on upland soil of no marked friability.

On a second field, located on a friable peaty flat of easy penetrability,

the Long Red had developed to a very considerable depth in the soil,

and appeared to give a markedly superior weight to the Globe. Un-
fortunately actual weights were not secured, but appearances seemed
to indicate that the comparative yielding poAver of the two varieties is

largely a matter of physical soil conditions. On the shallower and
less friable soils the Yellow Globe will probably show the maximum
yield, while the Long Red will possibly show to advantage on soils of

the other class referred to.

Protein Yielding Crops.

NoAV, nearly all the crops dealt Avith may be considered carbon-
aceous in character—that is, they are not crops containing large

amounts of protein. They may serve as the bulk of cattle food, and
supply the starch, the sugar, and the fat required, but do not contain
amounts of protein sufficiently large to maintain our cattle in the
most profitable condition. Now in addition to the raising of such
crops as those just dealt with, the dairyman should give some attention

to crops rich in protein. To feed exclusively with the foods just

dealt Avith, in which the amount of digestible protein is so small,

means less beef and less milk than that obtained under a properly

balanced ration. I am not going into the question of the principles

of feeding. My colleague of the Dairy Branch, Dr. Cherry, will in-

struct you in this direction, but I have mentioned a fcAV facts only to

bring out the necessity of raising all the protein we possibly can on
the farm. Experiment has shown that a dairy cow per day and per

1,000 lbs. of live weight Avill require some 24 lbs. of dry matter, including

13^ to 15 lbs. of sugar, starch, fat, &c., and 2 to 2| lbs. of digestible pro-

tein, and that the amount of the sugar, starch, fat, &c., in this ration

should exceed the digestible protein present by 5^ to 7 times. An
examination of most of the crops we have dealt with would sIioav that the

relative amount present of protein to the non-protein is considerably

smaller than this. We effect a saving in the purchase of this necessary

protein if we can produce a large part of it in the crops we raise on
the farm. Now there are crops which enable us to do this. The
value of lucerne and clover is Avell recognized in this direction, but

the list of such crops requires extending. With this aim in A'iew ex-

periments on a limited number of fields were attempted last season

with the cow pea, the soy bean, and the Florida bean. The first two
crops are extensively grown and highly thought of in America. They
are frequently groAvn together with some of the carbonaceous feeds,

such as sorghum, supplying as a mixed food the protein in Avhich the

sorghum is deficient. The seed, hoAvever, of both the coav pea and
soy bean appears particularly sensitive to excess of moisture and tem-

perature conditions. The heavy falls of rain and the low temperature

following the break up of the drought last spring came just after
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the pi'iiici])al sowings of these crops had been made, and the germina-

tion, unfortunately, was not sufficiently good to satisfy the farmer who,

in most cases, precipitately ploughed the crops in. In only two cases

out of about ten fields were results obtained from the cow pea plots.

In the case of the soy bean the stand was too poor to admit of harvest-

ing as a forage crop. The individual plants, however, gave particularly

heavy yields of grain as illustrated. The crop of cow peas grown on

the farm of Mr. Grant produced at the rate of 15' 16 tons of forage to

the acre. At the Tol)acco Farm, at Edi, a maximum yield of 16' 17

tons was obtained. There seems every reason to my mind for believ-

ing that, sown fairly late in the year when the soil has warmed well,

the cow pea will do well in Gi])psland and the Western district. But
we require to largely test the many different varieties oi this plant.

There should be some among the many which ought to prove a valu-

able protein producing summer forage, grown preferably not alone,

but together with amber cane, or one of the other highly carbonaceous

plants. The same remarks might also apply to the soy bean. The
tests so far cai^ried out, however, in both cases were not sufHciently

numerous or conclusive to warrant advising the farmer as yet to take

either crop up extensively.

The Beet.

Quite apart from the forage experiments proper, of which I have
been dealing, beet seed, sufficient in most cases for one acre, was
supplied to 381 farmers. Of this number 180 fields were put in by
my drill officers. I had warmly advocated this crop in my lecture

before the conference of the Rural Producers' Association, at Shep-
parton, and it is most satisfactory for me to know that the crop has
generally done so well. It is put forward as no new discovery that it

is a forage croj) of value, but the recognition of its value as such in

Victoria is certainly of recent origin. In France beets for forage
purposes are considered worth 75 per cent, as much as the price paid
for sugar-making. Twice as many beets are there grown for stock

food as for sugar. The average yield of 156 fields in Gippsland and the

Western district was 1472 tons of dressed roots nearly. Counting the

weight of tops and collar that were removed in the dressed beet, the
yield might, perhaps, be brought up to 18 tons or more. It is stated

that European feeders " consider these tops worth as much as the
best hay, pound for pound."

The Results of Fertilization.

The manures used on the different sections of the fields were
as follows :

—

Section B.—2 cwt. Ordinary Superphosphate
C—2 ,,

1 ,, Nitrate of Soda
,, E.—2 ,, Ordinary Superphosphate

I ,, Potash Chloride
., F.—2 ,, Ordinary Superphosphate

1 ,, Nitrate of Soda
3 ,, Potash Chloride

H.—2 ,, Ordinary Superphosphate
1 ,, Nitrate of Soda
•3 ,, Gypsum
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In introducing- the manured strips into the experimental fields it

was hardly expected that exact data would be obtained on questions of

fertilization. Little more than indications were expected as to pi-obable

soil dehciencies and the extent to which these might influence the
adaptability of the various districts for the different crops tested.

The area of each section both manured and unmanured was too
small to be sufficiently free from those great natural variations

in the character and fertility of even adjoining soils to give
reliable figures as to the effect or otherwise of manure. Where
much larger areas are used for comparison, the effects of such
soil irregularities are naturally considerably reduced ; but although
the fertilization returns from the forage fields may suffer from these
drawbacks and show in cases apparent irregularities the results have
nevertheless given valuable information as to the manurial require-,

ments genei-ally of each crop, and the approximate increase in yields

at least we might expect from appropriate fertilization. The following'

table will show the average yields of all the unmanured sections of

each crop, the average yield of the various manured sections and the
increases due to the use of these manures. In the case of each crop
the returns from a few fields shewing pronounced irregularities, due to

known causes, have been omitted from the table.

Returns Showing Average Yields of the Various Crops with Increases
Produced by Manures.
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pliosphoric acid only has been applied. These two facts are clearly

illustrated in the following- first three colunms of figares taken from

the tables above :

—
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liability or not to late spring frosts will largely determine tlie question.

The order in which the crops may reach maturity and the
time taken to reach maturity will also differ somewhat in

different localities. Generall}^ speaking the principal crops may
reach the proper cutting stage in about the following order :

—

Rape, Maize, Japanese Millet, Amber Cane, Kaffir Corn, Egyptian Corn,
Pearl Millet, Planters' Friend, Teosinte. The returns from the field

of Mr. Henderson, of Baimisdale, in which the date of sowing and the

date of harvesting of the different crops are given, will indicate

-approximately the position the crops hold to each other in regard to

earliness in reaching the proper cutting stage. All the crops in this

field were sown on the 20th of October. The maize, Japanese millet and
rape were cut on the 13th January, 85 days after sowing. The maize
was well out in tassel and might have been cut a little earlier. The
rape was also a little too advanced. The amber cane was cut on the

olst of the same mouth, 103 days after sowing. The maximum yield

in the case of Kaffir corn and Egyptian corn appeared to be reached
.about a week later in the first plant and ten days to a fortnight in the

second. The Planters' friend showed to best advantage three to four

weeks after the cutting of the amber cane. Teosinte on this field was
cut on the 25th March, 158 days after sowing. The majority of the

forage fields were sown between the 15th October and the middle of

November. With the exception of the cow pea, soy bean, and Florida

bean, the earlier date generally speaking gave the best results.

Returns from a few Individual Fields.

. So far we have only dealt with average results, calculated from

results obtained from all classes of soils. As indicating what might
be expected from each class of soil, the individual returns of four

fields representative of soils that might be classed as very i)Oor,

medium, good upland and good fiat, deserve careful consideration.

RETURNS FROM FOUR
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It will be seen that four comparisons liave been made on each class

of soil. That is the yields of the nnmanured sections in each case

have been compared, the yields of the manured sections, the maximum
yield and the minimum yield. In the case of every crop tried on the

poor and medium soils, the average yield of the manured sections is

larger than that of the unmanured, in most cases appreciably so. The
extent to which manures have acted on these soils becomes more
evident on comparing the yields of the unmanured sections with the

maximum yield, in every case a manured section. This comparison is

made in the following figures :

—

YIELDS PER ACRE IN TONS.
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perceptibly lower yields. The moisture demands of the larger growth
had exceeded the available soil supply in the one case, while in the
second, demand and su})ply were sufficiently balanced to prevent
injury. This is one of the many causes introducing those irregularities

and contradictions so frequently found in the results of manure test

plots. As a rule, even on the better class soils, crops making rapid
growth and reaching maturity early will show increased yields from
the use of manures owing to a sufficiency of soil moisture for the full

operative effect.

With the later crops, the character of the season principally will

determine the operative action of a fertilizer. Rape and Japanese
millet as the earliest crops available will probably show the largest

effect of manuring. Maize will possibly show a fair response, but
with most of the other cro])s it is questionable whether differences

deserving consideration will be observable.

The Opinions of Dairymen on the Various Crops-

The point which up to now has received special prominence in this

paper has been the bulk of fodder obtainable from each crop. Con-
siderations of the palatability of each forage plant, its nutritive value,

suit ability for diff'erent periods of the season or different localities have
not been dealt with. For answers to these questions we are dependent
principally upon the verdict of the dairyman. The opinions of the
dairymen vary somewhat with regard to certain crops, but there

appears a great unanimity with respect to others. A few of these

opinions have already been given. Extracts from a number of letters

from the more prominent growers are given here. It is not to be
understood that I agree in all respects with the opinions expressed
by these growers.

Japanese Millet.

Mr. Grant, Upper Tambo :

—

" My opinion of maize as a green
fodder is soon stated. I would not grow it again because Japanese
millet planted on the same day, cultivated under the same conditions

and cut the same day, gave a greater weight in the first cut, and was
afterwards cut twice. With maize the cows did not increase as much
in milk as with the Japanese millet."

Mr. Crowe, Eltham :
—" The Japanese millet I like very well and

will certainly put in some of it next season. The cows eat it well and
also milk well when fed on it."

Mr, McGrath, Loch :

—

" The other forage crops, after beet, I would
class as follows—First, Japanese millet which, if sown early, in my
opinion has no equal as a summer feed for dairy cows as it could be
fed off twice and then let go for seed and hay as it will do for both."

Amber Cane.

A few opinions have already been given in the early part of this

paper on amber cane. In addition to these, Mr. Grant writes :

—"In
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respect to the feeding qualities of the various fodders, I must say I

believe very much in amber cane, I find that my cows are very fond of

it and that they milked well while being fed on it, giving an increase

of butter. I think that it is better than maize, as it stands the hot

and dry weather, while the maize withers."

Mr. McGrath :

—" Amber cane I wuuld class as equal to maize for

autumn feed, although my cows milk better on it than they do on

maize, and unlike some others I have never had any trouble with it

in feeding to the cows, as I never feed it until the seed is well out."

Mr, Grant :
—" This plot has done very well and gave a good weight

of green fodder. It was cut on the 4th March and has since made a

growth of fully 3 feet to 7th May, and as it has tillered out there is

again a good weight of fodder."

Mr. Gooding, Moe :

—"With respect to the forage crops 1 will ])]a.ce

thf^m in this way—1st amber cane, 2nd Egy})tian corn, ord Kaffir

corn, 4th teosinte, 5th maize, 6th pearl millet. You see I have placed

the maize fifth because you only get one crop, and a great amount
of labour in cutting the maize, as we feed oft' the others and get two
and sometimes three crops off them."

Steele Bros., Rosebrook :

—" With regard to feeding qualities now
that we have fed all the crops, we consider the amber cane comes first

of all the fodder plots as it would weigh much heavier than the others,

and the stock seem to eat it with more of a relish. One advantage
with the amber cane is that it will stand much longer than the maize
without drying off and of course that is a great advantage."

Planters' Friend.

Mr. Henderson, Bairnsdale, places this crop first. Mr. Crowe of

Eltham reports the Planters' friend did very little good here. Mr.
Grant of Upper Tambo writes :

—" This is a crop I intend to grow
next year. It is still green and succulent. May 1st, and all stock

are fond of it. It has given good results in all ways, I have used it

for horse feed, or cut it into chaff for calves that are hand reared.

When fed to cows it gave a good increase of milk." Mr. McGrath
of Loch writes :

—

" My second choice after Japanese millet is imphee
or Planters' friend which for later feed is undoubtedly better than
maize as the frost does not affect it nearly as much as maize."

Teosinte.

Most of the growers as yet are a little shy in expressing opinions
on this crop, owing I think to its very slow growth. On very many
farms it has undoubtedly proved a failure. On others, however,
exceedingly heavy yields have been obtained. The following are
some of the opinions received :—Mr. Grant, who had one of the most
complete and carefully tended fields of the lot, writes :

—

" This crop
ranks very high indeed in my estimation. The seed Avas sown on the
16th October. When the hot weather came, in the middle of January,
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the teosinte grew very quicklj' and continued to do so in spite of the
fact that the official record of the rainfall during* January, February and
March for this district was the lowest for many years. It will grow
during hot dry weather, which is a great consideration. When the
stems are more than, an inch thick they are so tender and succulent
that young calves about two months old eat it readily. One trouble
a dairyman has in many parts of Victoria is that about the time his

hand fed calves are fit to wean, the grass, although plentiful, is so dry
that weaned calves will not thrive until the autumn rains come.
Teosinte will remedy that for I have proved they will do well on it."

Mr. McGrath at the time of writing had not commenced feeding
this crop. He writes :

—

" There is one of your fodders that I have
not as yet had experience with, viz., teosinte. It is now (May 7th)

growing very rapidly and is just coming out into flower. It is now
over 6 feet high. I intend giving it another trial by sowing it earlier

next season."

Mr. Miller of Upper Maffra writes :

—

" The stock eat it readily,

but judging by this trial it would hardly give a large enough ({uantity

and is also very coarse."

Mr. Gooding of Moe writes :
—" In regard to the teosinte I believe it

to be the best of the lot in a dry climate, where it could be sown about
the end of August, as it would give a great quantity of green feed and
the cows are more fond of it than any of the other crops. 1 cannot

quite understand it, it shows no sign of going to seed. It is now
about 9 feet high and looks beautiful. If it could come as quick as

the other crop.s I would place it first."

Kaffir Corn, Egyptian Corn and Pearl Millet.

Yarving opinions are expressed by the dairymen with regard to Kaffir

corn, Egyptian corn and pearl millet. The opinions generally enter-

tained are that they are inferior to the crops just dealt with. The
second crop, however, appears to be better in the case of the Kaffir

corn than in amber cane. Mr. McGrath is of the opinion that neither

Kaffir corn nor Egyptian corn is suitable for his district. Mr. Grant

re])orts that the Egyptian corn did not do well in his district. The
Kaffir corn, however, he intends to grow in preference to amber cane

owing to its larger second growth and as he thinks better feeding

qualitiies. Mr. Crowe thinks the butter was not so sweet when the

cows were fed on Kaffir corn and Egyptian corn as with amber cane, but

reports that the cows showed a liking for the crops. The pearl millet

in Mr. Grant's opinion is a very good fodder, well liked by cattle and

yielding a good weight per acre, but in his estimation it falls behind

the Japanese variety both in yield and quickness of growth.

Cow Peas, Soy Beans and Florida Beans.

The field of Mr. Grant was the only one in which these three crops

were included. His report is therefore of exce])tional value. I give

his opinions on each crop. *' The cow pea plot grew well all through
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the liot dry weather and kept beautifully green until the occurrence of

a very slight frost, which turned the tops black. A few blossoms

only appeared but no peas formed. The cattle did not like the peas at

first and some cows would not eat them even when chaffed and mixed
with Planters' friend. Some of the cows afterwards acquired a taste

for them. I would like to try an earlier kind next season. The
horses ate them very well."

" The soy bean is a crop I hope to give a good trial next year as I

have saved enough seed to plant a good area. I think the reason of a

lot of the seed not germinating this season was that the ground was
too wet and cold when sown ; but what did grow gave great yields of

beans for the size of the plant."

" The Florida beans did not grow well until the hot weather, when
they grew rapidly. Some plants had a few flowers on but no beans.

There were not enough of the plants to judge of their feeding value."

The Beet.

The opinions from dairymen on the value of this crop are numerous
and almost unanimous. In a few cases reports have been received of

cattle refusing to touch the crop, but nearly every letter received bears

testimony in a very opposite direction. The great success of the crop

justifies the inclusion in this paper of the numerous opinions which
follow :

—

Thos. J. Martin, Newry :
—" I have been using sugar beet for four

years as a fodder for stock. I find it far superior to any other fodder.

Cows give a better test, and put on condition at the same time. Pigs
fatten readily on the beets and water, and it is also good for horses,

sheep, and poultry, and I always intend to grow it for my stock as it

is always ready when other fodders have dried off."

J. Shugg, Sale :
—"I have been cultivating sugar beet ever since

the inauguration of the industry, and am thoroughly convinced of its

good feeding qualities as a fodder for all kinds of stock. My test

has always been the highest when the cows are being fed on the sugar
beet."

H. Miller, per R. Dawe, Maffra (Upper) West:—"I have used
sugar beet for several years, and find it superior to any other fodder
for cows or pigs. It increases the quantity and quality of milk
and keeps them in good condition also."

James Carr, Stratford :

—" I have grown sugar beet for the last

five years, and have found it a very good fodder for all stock, being
far better than mangels or any other root crop. Pigs fatten quickly
on it, and cows increase in both quantity and quality of milk, while
being fed on it. Horses, sheep, calves, and poultry are very fond of
it."

A. S. Elwell, Newry :
—

" My opinion of sugar beet is that it is the
best fodder you can grow for pigs, sheep and cattle. It yields milk
better than any other fodder I have grown or seen grown, and half
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tlie quantity does them. Maize I have grown, hut the grasshoppers
-eat it off and spoil the crop, but with beet I have always had a

crop, and shall always grow it."

William Brown, Briagolong :

—" I have grown sugar beet for the
last three years, and I find it a splendid fodder for all kinds of stock.

It is better for milking cows than either maize or mangels and very
fattening for jngs."

J. H. Edwards, Bushy Park :

—
" 1 have been growing sugar beet

for eight years. I consider it a very valuable fodder for all stock.

It has given me great satisfaction at all times, both as cattle and pig
feed, and it comes in when maize and other green fodders are gone."

A. Hamilton, Htratford :

—
" 1 find sugar beet to be an excellent

food for pigs and other stock, and it is more particularly valuable as

it comes in at the season when other feed is scarce. I have had it

sliced and kept it as ensilage to use in the summer or any time
wanted, and find it keeps perfectly. This adds very greatly to its

value."

Reuben Blundy, Briagolong :

—
" I have been growing sugar beet

ever since the Maffra factory started, and I consider it the best fodder
a dairy farmer can grow, being far superior to all others. It gives a

heavy yield of fodder ; is always fi'esh, and you can always have it

when most other fodders are out of season. All stock are very fond
and thrive well on it. It is excellent as a milk, butter, and fat pro-

ducer, and I always intend to have it growing for my stock."

Chas. Widdis, Traralgon :
—" I have been growing sugar beet for

five years, and consider it a splendid fodder for all kinds of stock. I

have fattened pigs for market for several years on it, with good results.

I consider it far superior to maize or mangels or other root crops, and I

never will be without it while I can get seed. I consider it the best

fodder a farmer can grow for his stock."

Allen Walker, Boisdale :

—" 1 have grown sugar beet last year for

the first time, and I found it a splendid fodder for cows in winter, far

superior to any sort of green fodder at that time of the year. The
cows milked well on it, and it also keeps them in good condition. 1

intend to have a plot of it every year."

W. Matthews, Traralgon :

—

" I had half an acre of beet last year,

and fed my milking cows on it through the winter months. They in-

creased considerably in their milk after the first week of feeding. I

think very highly of it as a fodder for milking cows. I had cows and'

calves in very poor condition, and after feeding a couple of months on

the beet they were nearly fit for the butcher, and milking splendidly."

William Thomson, Cowwarr :

—" I have been growing sugar beet

for two years, and in my opinion it is the best fodder for stock that

can be grown in the way of root crops. It not only increases the yield

of milk but improves the quality as well, and keeps the cows in good
.condition as well. For pigs it is the best fodder I have ever grown."
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Such opinions are those of dairymen, and ought to carry some
weight. They are men who have had experieiice with the mangel,

and have evidently found by experience that there are qualities in beet,

notwithstanding its smaller yield, which attach to it a value above and

beyond that of the first crop. Undoubtedly one of the first recom-

mendations is that it comes in at a time when most of the fodders usually

o-rowu are done. I can recommend the croj) in full confidence to the

dairymen.

Food Values of the Various Crops.

It would have been of interest as well as of value to have analysed

the various fodders from different parts of Victoria, but the long-

distance of the fields from the laboratory, and the difiiculties of trans-

port prevented accurate work of this kind being carried out. It will

be understood that it is not the bulk alone of a fodder which consti-

tutes its value, but the amount and the composition of the dry matter it

contains. Different plants at the time of cutting show great variations

in the percentage of dry matter they contain. The following tables

taken fi'om American sources will give you some idea of the variations

in this respect as well as the differences in food value of a number of

the crops grown. I wish you to regard them, however, as applicable

to our conditions more as approximations than as absolutely correct

estimates.

Total Dry Matter and Digestible Nutrients in 10 tons of Green Forage

FROM Each of the Following Crops :

—
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crops giving lieaviei- yields of equal imti'itive value and, iu cases, of

greater ])alatability.

3. That the introduction of improved varieties of maize, from the

point of view of a fodder plant, should receive consideration. The
requirements in the direction of improvement a])])ear to be a plant

throwing up a greater iium])er of stalks branching from the base, of

greater succulencv, and a larger pro])ortion of leaf.

•i. That certain of the sorghums, notably amber cane and Planters^

friend, give promise of proving valuable additions to the summer crops

of the South. The less apparent loss in the feeding of those crops^

compared with maize and their greater leafiness and palatability, give,

in addition to their large })owers of yield, a set of qualities sufficient

to place them as a food supply for later periods in a higher position

than even maize.

5. That the two millets tried, notably the Japanese, have nearly

throughout proved a marked success, pleased the eye of the farmer

and given heavy yields. The results obtained indicate the advisa-

bility of a wide system of future experiment with the many varieties

of this class of crop. The great earliness, quick second growth, and,

under favorable conditions, heavy yields of the Japanese variety

especially mark the cro]i out as one which will probably prove of great

value.

6. That the very large yields in the case of rape indicate an adapta-

bility of the South of Victoina for this crop, exceeded, ]jerhaps, by no
part of the world. Open to objection, probably, as a food for milking-

cows, it will still serve as a most valuable crop for the dairyman. Its

large ]iossibilities in the ])roduction of pork and nmtton have as yet

barely dawned upon the farmer. Of all the crops tried it shows the

most marked response to liberal fertilization. It is useless to expect

large crops on the poorer soils without such treatment.

7. That the beet as a fodder crop has shown the same wide range

of ada])tability to the soils of the South as the rape. The special

value of this crop will be in its possible utilization at a period when
the other crops are done. Giving less yields by probably more than

half than the mangel it still seems to be ])referred to this crop by a

large number of farmers who have grown both. The opinions of

nearly every grower in the Matt'ra district in its favour are the best

evidence which can be offered the dairyman. The crop should be

grown on every farm of the South.

8. That the marked success of the cow })ea in the two instances

referred to, and the partial success of the soy bean iu one case indicate a

possibility of both these crops succeeding in the South, but that experi-

ments for the purpose of both proving the particular varieties suitable

and the most appropriate times of sowing are first necessary before

recommending the crops generally. As both crops are of special value,

owing to their high protein content, experiments in this direction are

particularly desirable. In fact, all future forage experiments should
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be carried out with special regard to the iutroductioii of annual crops

rich in jjrotein. It should be the aim of the dairymen to raise as much
iis possible of this costly nutriment on his own farm.

9. That the use of artificial fertilizers on soils of poor and medium
quality will result in increased yields fully justifying the outlay, and
that there is reason to believe that the productive power of large areas,

at present considered of little value, may, with such treatment, be

raised to a very considerable degree. The result obtained fi-om the

use of manures on the various crops of the experimental fields indicate

that applications of artificial fertilizers to the natural jtastures will

prove a highly profitable ])rocedure.

Conclusion.

The facts 1 have brought under notice will show the main results

that have been obtained in the experiments and indicate the lines for

future activity. Enough I think has been made out to show that some
valuable lessons have been learnt. There is clear evidence that even

from the list of crops so far tried, a rotation might be worked out

•capable of providing an unbroken supply of succulent forage from late

spring till the first use of the early sown autumn fodders. There is

clear evidence that the farmer need not be tied down to his one crop

of maize, but that there is at his choice a wide selection of other crops

exceeding even maize in their total yields as well perhaps as in other

qualities. The enormous yields of forage procurable in 8outhern

Victoria must force upon all the great possibilities of a more intensive

farm practice. These possibilities to my mind appear unlimited. The
larger use of manures, a greater variety of crops and the introduction

of the soiling system ought to advance the dairy industry by leaps

and bounds.







The Agricultural Society a.*? an Educational Medium. 121

THE AGRICULTURAL SOCIETY AS AN

EDUCATIONAL MEDIUM.

By Hugh P//e.

During the last decade the one prominent sign tliat marks a well-

defined period in the agricultur^d thought of Australia is the atten-

tion that has lieen given by farmers to the sciences in connection

with agriculture. The farmer is being educated every day in all parts

of the world, and now it is very rarely that we meet that open an-

tagonism to progressive thought in agricultural methods, even in the

great bulk of farm labourers, thanks, in the main, to the steady

influence of the State School education imparted to every child of

this State.

Long before the governments of the various states took up the

question of distributing agricultural literature, the press of the

Commonwealth was to the fore in carrying out this good work.

To-day the distribution of agricultural knowledge is undertaken by

the state governments, and there is no doubt of the good results that

accrue to a number of progressive agriculturists who take advantage

of the wealth of information placed before them, still, this does not

reach the bulk of the rural population, but only the section that knows

how to help itself. How to uplift the mental plane of the least

progressive agriculturist is the vital point, and this cannot be done

till his sympathies are enlisted. At present he is not quite sure of the

truth concerning many simple experiences that are met with every

day ; thus, that the parasitical fungus, rust, is of plant aud not of

animal origin, that ball smut and loose smut of wheat are different

fungi, these and such-like examples point to the fact, that he does not

understand the scope and aims of the expert. Simple truths, such as

the above, are the alphabet of an iutelligent reading of agricultural

articles, and thus some of the literature might with advantage dwell

more on the education of that section of the farming community which

has not enjoyed opportunities of acquiring the knowledge. There is

often too much taken for granted, and it is diflicult for one who knows

the subject well, to conceive the necessity of dwelling on such

rudimentary details, but to the agriculturist seeking for light, it makes

a vast difference in his appreciation of a lecture or article, and enables

him to obtain an intelligent idea of the subject treated.

I believe that a very convincing method of educating the farmer in

general to think, and to appreciate the work that the scientist is doing

for him, would be to bring the microscope more into use, and show

him, where possible, the actual cause of disease in his plants, stock

and products. Let a man understand why he applies certain remedies,

and he does his work intelligently, otherwise he is groping in the

dark. In every agricultural society, there are a few members, who.
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with very little instruction, could manage a microscope suitable for

the purpose, and especially if sets of properly mounted slides of tiu^

objects to be viewed were forwarded from the Agricultural Dejjart-

ment, accompanied by a leaflet containing practical and scientific

information that could be read and discussed at the meeting. If it

could be arranged it would be advantageous to extend this system of

instruction, working it somewhat after the style of a circulating

library. Thus models, charts or plans, a suitable microscope with
slides, also pamphlets and books could be purchased either by public

subscription, with or without government assistance, or solely under
the auspices of the state. In the latter case a complete system of

organisation could be arranged, and an active supervision maintained.
The educational set could be arranged by the individual experts in

order to suit the various industries ; thus, in the fruit-growing

districts, specimens of fungoid and insect pests, and leaflets dwelling'

on their life histories and remedies would form two sets
;
plans of

suitable buildings, descriptions of irrigation methods, the packing and
grading of fruit, the planting and pruning of trees, may form others,

whilst, as far as could be managed, the other producing industries

could be similarly assisted. By placing the models, etc., under the

charge of the local state school teacher his pupils may also reap some
benefit, and help to extend the interest. The rural state school teacher
is usually a keenly interested cifzen, and will voluntarily do much
towards assisting in matters pertaining to the rural pojmlation, and
he, should there not be a member in the society who can undertake the
work, may attend to the microscope and models. The accompanying
leaflets and books would give all the necessary instructions and in-

formation, hence it would not necessitate the presence of the ex])ert,

though doubtless on occasions his presence would be a great advantage.

It must not be inferred that we need the farmers to become first-

class scientists, nor could it be expected, but we hope to im])ress

them with the advantages of being familiar with the elementary
principles of some of the sciences, in order that they may be able to
adapt themselves to all the varying conditions under which they may
be placed, also understand what they read, appreciate the practical
experience of others, and apply their knowledge in an intelligent

manner. What is really needed is a committee of energetic men and
women, whose sympathies are strongly enlisted in the advancement of
rural industries. I believe it would be an advantage to have this

committee formed in conjunction with the agricultural society, but not
necessarily so. If it were, possibly the society's membership list would
be increased should the work be carried out successfully, by encourag-
ing the farmers not interested in the society to attend the educational
gatherings. Perhaps it could be arranged to charge a nominal
subscription for those not members of the society and class them as
associates. This may be the means of inducing associates to become
full members later on.

By having a committee independent from that which governs the
annual show, men and women interested in the educational aspects of
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tlie societr, in conjunction with the President cuid .Secretary, could

formulate a scheme wliereby a live interest in tlie work could be

maintained.

In the rich farming districts, where nature is kind, the agri-

culturist does not seem to feel the need of entering into the minor

rural pursuits, and he has rather royal ideas in regard to his calling,

hence his sympathies are not very warm in fostering these. To the

agriculturist of the less favoured parts, the minor rural industries are

as the salt of his existence, and may, as dairying, become the

fundamental source of his prosperity, and that of his country. If it

should happen that the educational committee of the farmer's

progressive society were independent of the <igricultural society, then

it would increase the expense, and a share of the g(jvernment grant

should be apportioned to it, but as this would entail more government
supervision, and result in a certain loss of cohesion among the members
of the two societies, it would be far better to have a united society

with one great aim before it—the advancement of the producing

interests, individually and collectively.
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VARIETY TESTS OF WHEAT.

By D. MeAlpine.

Scope of the Work-

These experimenfcs were continued at Port Fairy under tlie charge

of Mr. Wm. Goldie, and althougli 1902 was not generally regarded as

a rusty >'ear on account of the drought, yet on low-lying, damp ground
at Port Fairy there was sufficient to discriminate between rust-liable

and rust-resisting varieties. In the early part of the growing season,

when rust began to attack the crops, it was inclined to be dry, and,

therefore, the rust did not make much headway, but later on there

was sufficient moisture to encourage the parasite, and the late crops

were inclined to be rusty.

As usual, there were a number of single seed plots in which new
varieties of crossbreds were tried on a small scale in order to test their

general fitness for further cultivation, and big plots, consisting of a
few acres each, in which the more promising varieti.es were tested on
a sufficiently large scale to allow of their yielding, milling and rust-

resisting })roperties being practically determined.

Mr. Farrer, v/ith his usual generosit}', sent me some of his best

crossbreds which he had proved to be of very high excellence in the

mill. A few of them were noted as specially adapted for the Mallee,

but since experiments there had to be discontinued owing to lack of

funds, notwithstanding the very promising practical results obtained

in previous years, these varieties were all perforce grown at Port
Fairy.

Ml-. Farrer, as Wheat Experimentalist of New South Wales, had
already expressed his high appreciation of variety tests of wheat being
conducted in the Mallee, and in a recent letter to me said .

—
" It seems

to be a pity that you are giving up experimental work in the Mallee.

It is one of the places where you ought to continue to do it. Your
soils there are doubtless greatly wanting in vegetable matter, and for

that reason, I fear, you will never be able to grow any but weak-flour
varieties."

As the result of this season's test, the following five crossbreds have
been retained for further trial :

—

i. 30 (m3).

2. Nonpareil x Sheltie.

3. Bunyip.
4. Federation.

5. C (F.)

In the big plots several varieties were sown, such as Rerraf, Kanji,

and Leak's Kust-resisting, but none of them were reaped for giain.

witli the exception of Rerraf This vaiiety has done so well, and is
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likely to be sucli a valuable aduition to our profitable vvheats, that a

soinewhat full account is given.

Rerraf

In 1898 Mr. Farrer sent nie, among the wheats which he annually
supplied for trial, a small packet of Rerraf. It was derived from a
"sport" or natural crossbred he obtained, in 1894, in a drill of Blount's

Lambrigg, and is not one of his numerous crossbreds. On account of
its origin special attention was given to this "sport." It was divided

into two distinct types, one of which pioduced soft grain, and had
characteristics considerably resembling those of Purple Straw. This
type was speed ilj' discarded. The members of the second type pro-

duced harder grain, which in some at first yielded very strong flour,

but as they settled down to their enviionment the flour-strength of their

grain appeared to diminisli. Some of the members of this second type
appeared to be highly rust-resistant, and others exceedingly rust-liable.

Reriaf was selected because it a])peared to be a good rust-resister, and
because its scanty foliage an<l eailiness appeared to make it likely to

suit the Mallee country. After it had been received Rerraf was at

first planted in the single seed plots, sufficient seed being thus ol)tained

not only to grow it on a larger scale in 1899, but to send out small

parcels for trial in different parts of Victoria. Tiiese trials showed it

to be a remarkably promising wheat, with clean straw, practically free

from rust, only about 2 per cent, of the harmless spring rust occur-

ring on the flag.

In 1000 it was grown in a large plot of 1^ acres at Port Fairy, and
yielded at the rate of 31 J bushels per acre. It maintained its

character as one of the best rust-resisting varieties. There were
patches here and there of poor plants which reduced the yield, but the

best ears were selected from the best plants for seed for the next
season.

It was also grown at Myrniong, a noted rusty district, along with
others, where it showed itself to be the best hay-wheat, and was e.-

markably free from rust.

In 1901, when the season was very favourable to rust in such dis-

tricts as Poit Fa iry,Renaf again showed itself to be one ofthe mostvalu-

able varieties as regards lust-resistance. In addition to. being clean

and an excellent hay-wheat, it is earl}', has stiflE" straw, holds its grain

well, while the yield was at the rate of 40 bushels per acre of tine

plump grain. In the Mallee, at Waitchie, near Swan Hill, this wheat
gave the best yield of the season, the total rainfall at that place for the

year being only 8 inches, and 5"93 inches was all that fell between the

dates of sowing and ripening. A Mallee farmer who had been growing

it wrote to me in regard to it as follows :

—"Very few faiiuers will get

an average yield of 4 bushels per acre, while some are barely getting

back the quantity of seed sown. I got 10 bushels per acre of Reri-af

off an exceptionally good two-acre piece of fallowed land, and this is

the best yield I have yet heard of."
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In the past season of I90:i, at Port Fairy, it yielded 48 bushels per

acre. All the large plots were cut for ha}', with the exception of

Rerraf, and in view of this circumstance it may be interesting to put

on record the conditions under which this yield was obtained. It was
sown on 4th July, using about 70 lbs. of seed per acre. The land did

not get any manure direct, but tlie crop followed one of mangels,

which had yielded about 80 tons per acre. The mangels had been

manured with :

—

2 cwt. Florida superi)hosphate.

1.^ cwt. nitrate of soda.

1 cwt. salt.

The ground, when ploughed, was turned to a depth of 5 inches, and
the seed sown broadcast and harrowed in. About the 20th December
it was dead ripe, and threshed easily with the steam thresher. The
field notes I made on it were that it had an upright growth, that it

stood about 4 feet high, had modei'ately stiff straw, held its grain well,

was early and stooled moderately.

In experiments with rust-resisting wheats conducted by the De-

])artment of Agriculture, South Australia, Rerraf was one of those

tried. It is noted as generally yielding well, is regarded as a good
milling wheat and a proved rust-resister, but is reputed as having the

one drawback, that it is exceptionally difficult to thresh. This latter

point was specially attended to at Port Fairy, and no difficulty was
experienced with the wheat grown there. Some of the ISouth Aus-
tralian growers also regard the straw as too fine for hay, but that is

not my experience, and is probably only a matter of individual opinion.

The Milling Quality of Rerraf.

With ]'egard to its milling qualit}', or rather the quality of the

flour it yields, Mr. Farrer stated that, in the only trial which has been

made of it, its flour-strength was better than that of the Purple

Straws in l)eiiig about a third or a fourth of the wa}' towards the

strong flour Fifes in flour-strength.

The Director of Agriculture for New South Wales kindly

undertook to have a test of its milling qualities carried out, and
accordingly a samj)le of it, grown during the |>ast season at Port

Fairy was forwarded. The following leport was furnished by
Mr. F. B. Guthrie, F.C.S., Analytical Chemist to the Department :

—

Appearance of grain—Slightl}' translucent, plump, hard,

roundish.

Weight in lbs. per busliel

—

61j.

Ease of milling—Somewhat difficult to mill.

Percentage of mill products

—

Flour ... ... ... ... 71-3

Pollard... ... ... ... 8-9

Bran ... ... ... ... IDS
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Nature of flour

—

Color—low, dark grey.

Streniifth, i.e., quarts of water absorbed per sack
of 200 lbs.—48.

Percentage of dry gluten—11 32.

Notes.

Bran, fairly clean ; flour has a tendency to cling.

Pollard, clean. Break-flour, 245 per cent.

Semolina, yellowish and gritty.

This cannot be called a first-class milling wheat. It is

somewhat hard to mill owing to the difiiculty of

cleaning the bran and of obtaining a sufficiently high
proportion of flour. The flour is low in color and
would not command the highest price on that account.

The proportion of gluten is good and the strength

fair, but Jt is less strong than one would expect from
this class of grain.

In addition to this, a similar sample was submitted to a leading-

practical miller for his opinion, and he reported as follows:

—

"It weighs 02 lb. to the imperial bushel, is easily milled,

gives a fair quantity of good flour, which makes a

good springy dough. Compared with a flour made
from imported wheat it stood very favourably,

absorbing more water in the ratio of 17 to 16. It

had gluten 20"8 per cent., while the imported had
less than 15. The strength of the ' Rerraf gluten

was 43, compaied to 30 in the other. Ifc is excellent."

In conclusion, a description of the ear and the grain may be given.

The heads are bald, close, square, smooth, regular, averaging about 4

inches in length, of a pale biscuit colour, blunt at the tip and slightly

tapering at the base. The grain is rather small, of medium length,

straight, plump, round-bosomed, yellowish, crease about half the depth

of the grain, and mealy to liorny in cross-section.

Queen's Jubilee.

This wheat was not grown at Port Fairy in 1902, but a bag of it

was sent from the Mallee by Mr. Cobham, who grew it there, to his

father, to try it on his farm near Reading, England. The results were

very satisfactory, as appears from the following account:—" You will

be glad to hear your Queen's Jubilee has done well. It has yielded

more than 4 quarters (32 bushels) to the acre, and the quality is very

good. It weighs 65 lbs. to the bushel, and seems to be all flour and

scarcely any skin. It is a pretty wheat to look at, and I am going to

sow it again, when perhaps it will do better still. 62 lbs. to the

bushel is about the average here, but a good average."
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Queen's Jubilee lias the drawback of being lathei- rusty, and on
that account, although it is generally a good yielder, farmers are not

reconmiendect to grow it alone, to the exclusion of more resistant

varieties.

A bag of Outpost was sent at the same time but it does not

seem to suit the English climate, for the quality is said to-be inferior

and onlv weiirhs 55 lbs. to the bushel.
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THE STORY OF REFRIGERATION.

By R. Crotve.

A Paper read at the Annual Conference of the Australian Butter and

Cheese Factories Managers' Association, 1903.

Although the application of refrigeration as a means for preserv-
ing perishable produce is of comparatively recent date, ice was in

extensive use as a cooling agent very far back in the world's history

indeed. The existence of immense areas of ice in the Arctic and
Antarctic regions may be said to be co-eval almost with the evolution

of matter itself. In more temperate climates ice will form on lakes

and rivers in the winter, and very low temperatures with siiow and ice

exist on the tops of high mountains, even in the tropics, where the air

is chill and more rarified than on the plains. The cold air in its

descent is heated b}' the sun, and re-ascends to the peaks—a constant
cycle. As air becomes expanded by heat its capacity to contain

moisture increases, and in its passage over the earth's surface, especi-

ally over lakes and seas, the winds become laden with this moisture,

which, when condensed, as you all know, falls to the earth as rain or

snow. The great peaks of the world attract the largest volume of this

warm, moisture-laden air, and vast quantities of ice are collected, melt,

and again accumulate there as the ages roll onwards. It melts in the

summer, or eventually becomes so heavy as to sli]) down the hillside

as glaciers. In nature heat means life ; cold means death. Nature's

great refrigerating system must, therefore, be recognised as the most
powerful factor in keejjing the peoples of the earth invigorated, for by
it, too, is the vegetable kingdom perpetuated. In several parts of the

world what might be termed natural artificial refrigerators, the refrig-

erating effect of rapid evaporation, are in existence. In many of the

caves in Sicily, where the formation is largely volcanic, the air in its

passage through the ])orous rock and earth is divided into multitu-

dinous currents, and ice freely forms in warm weather and melts in

the cooler seasons of the year. Ice mid Refrigeration, of July, 1901,

describes a natural ice machine existing near Annapolis, U.S.A., where
the snow accumulates in a gorge to a depth of from 10 to 15 feet in

the winter, the loose stone of the hills around, allowing sufficient

evaporation to kee|) the snow till the summer's sun melts the surface.

The water thus slowly formed is transformed into ice as soon as it

reac-hes the currents of cold, dry air from the bc^ttom of the crevice.

vSoinewhat similar phenomona have also been discovered in Custer

County, Montana, and York, Kent. The ancients were undoubtedly

acquainted with some of the elementary principles of refrigeration, for,

copying nature in their methods, they found that drinks placed in

])orous earthen pots kept cooler than they would in non-porous vessels.

The ingenious Egyptian and the learned East Indian from the earliest
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historic times made ice by placing water in shallow earthen vessels,

covered with stalks of corn or sugarcane, and allowed nature to do
the rest. This system of refrigeration by means of the free and
rapid evaporation of water through porous vessels appears to have
been in use also in the palmy days of ancient Greece, and evidence

exists too of its practice in the middle of the third century, B.C.

Refrigeration seems to have been virtually ignored in very hot

countries up till recently, although in Greece and Rome, in Caesar's

time, it was so commonly adopted, that the serving of uncooled drink

to a guest was deemed the height of inhospitality. Apparently, the

practice of cooling liquors at the tables of the great was not in vogue
in France till the end of the sixteenth century, but by the end of the

seventeenth the luxury must have been very common, as the govern-

ment assumed control of the trade in ice and snow, and farmed the

business out, to raise funds for the support of an extravagant court.

As an article of commerce, however, natural ice did not assume large

dimensions till the nineteenth century, America and Norway being the

chief sources of supply. So extensive did the trade become in 188G

that a new impetus was given to shipbuilding, and the demand for

material in which to pack the ice became so great, that old neglected

sawmills were sought out, and high prices given for previous accumu-
lations of sawdust, the total year's supply harvested at that period

exceeding 20 million tons. The United States now easily leads the

rest of the world in the use of natural ice. It was not until 1845 that

ice began to be sold in London for general household purposes, al-

though considerable quantities were imported from Norway and
America prior to 1825, chiefly for the use of London confectioners.

Artificial Refrigeration.

The refrigerating properties of saltpetre were first practically

employed by the Italians, and about the year 1550 all the water, as

well as the wine, drunk at the tables of the Roman aristocracy, was
cooled by placing the liquor in a bottle or globular vessel immersed in

another wider one filled with cold water, saltpetre was then thrown
gradually into the water in the outer vessel, and dissolved. As far

back as 1507 various cooling mediums were used, the most common
being a mixture of salt and ice, which was employed by E'ahrenheit, in

1762, when he placed the freezing point of water at 82 degrees.

About the middle of the eighteenth century, scientists were experi-

menting with a view to the production of ice by mechanical means,
and, in 1755, Doctor William Cullen invented a machine which
reduced the atmospheric pressure with an air pump, and increased

the evaporation of water to such an extent as to produce intense

refrigeration and ice. This was the pioneer ice machine of any descrip-

tion. Some years later it was discovered that sulphuric acid had a

great affinity for water, and ice was made through this agency.
Early in the nineteenth century, Michael Faraday, assisted by Hum-
j)hrey Davey, demonstrated that gases could be liquified by mechanical
compressors, with continuous cooling apparatus to carry away the
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lieat developed by force, although it is said that the first hint regard-

ing the liquefaction of air came from Jacob Perkins, an American
engineer, to whom must, be accorded the credit of inventing the

first really practical ice machine, which was patented in 1834,

ether being the refrigerant employed. The evaporator containing

the ether was enclosed in a system of pipes through which brine was
circulated, the temperature of which was reduced to 5 degrees Fahr.

To make ice, vessels holding water were placed in the brine, which
was kept circulating in the pipes, establishing the cycle upon which
the principle of most modern refrigerating machines is founded.

This patent was substantially improved on by Dr. James Harrison,

of Geelong, in 1856. Just about this period many patents for ice-

making machines were registered in the United States, but only those

of Professor Twining and Dr. John Corry were of any value. In

addition to making ice, the latter was designed for use in the cooling

of sick rooms as an alleviating agent in the treatment of fevers, etc.

Whilst Dr. Corry was devoting his whole energies to the problem, the

practical solution of which he probably even then recognised as a

benefit to mankind, Dr. Harrison was hard at work improving Perkins'

apparatus at Geelong. After many experiments and delays Dr. Harrison

ordered two machines in August, 1850, from the engineering firm of

P. N. Russell & Co., Sydney, and in the following year the brewing

firm of Glasgow and Thunder of Bendigo installed a refrigerator of

the Harrison type. This was the world's pioneer of such machines, as

well as the first mechanica] refrigerator used in Victoria. All previous

efforts had been concentrated on the making of ice, but up to this

time none of the discoveries appear to have been applied to commercial

manufactures. Harrison then commenced to experiment in the re-

fi-igeration of meats, and he forwarded a large quantity on the sailing

vessel Norfold from Melbourne to London. Naturally he did not

think of putting a machine on board the ship for use on the voyage.

A quantity of artificially made ice was carried to keep the meat safely,

but the supply gave out before the journey was completed, and the

cargo went bad and had to be thrown overboard. The value of his

labours is now generally recognised. Although his discovery paved

the way for the now large export trade in perishable products, like

many other enthusiastic inventors, his reward was financial ruin, and he

died in his cottage at Point Henry, near Geelong, on September 3rd,

1893, nearly ten years ago. The use of compressed air, anhydrous

sulphurous oxide, anhydrous ammonia and carbonic anhydride, on

account of their great suitability have since been adopted as refriger-

ating agents, and are applied by mechanical means similar to the

sulphuric ether machine designed by Harrison. This alteration was

rendered the more necessary on account of the dangerous nature of ether.

Mr. Quarrill of Geelong recently informed me that an explosion took

place once when the doctor was woiking his machine, and instead of

being alarmed, he was found covered with dust and bleeding, looking

for the cause of the explosion. Amorfgst the many inventors who have

since contributed towards the perfection of refrigerating apparatus,

the names of Carre, Linde, Pictet, Selfe, Bell-Coleman, Haslam,
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McDonald and Humble should not be forgotten. As the result of their

labours, we have now a choice between any of the four refrigerating"

agents just mentioned, and there are absorption machines, such as the

Taylor type, single-acting mechanical compressors, such as the

Hercules, double-acting compressors, some of Linde's serve as an
example, and com])ound compressors, such as Humble and Sons.

The service may be either direct expansion, brine circulation, or

the Linde dry air system or its modi ii cations. I will be very pleased

to show the members attending the conference, the machinery of the

Government Cool Stores at any time that may be convenient, when a

better opportunity will be aiforded of going into details, and a

practical demonstration will do more good than merely (j[Uoting

particulars in the abstract.

Practical Application of Refrigeration.

Mr. Thomas Sutclift'e Mort, one of the founders of the firm of

Goldsbrough, Mort and Co., and founder of the Fresh Food and Ice

Company of Sydney, prophesied in his opening speech at the meeting
of the latter Company, in 1861, that the ultimate outcome of the
frozen meat trade would be that " the half starved nations of the
earth shall now be fed." He spent fully a quarter of a million pounds
sterling in trying to develop the shipment of meat to England, and
shortly before his death expended thousands of pounds in fitting up
the P. and 0. Steamer Northam. Nitrate of ammonia was the agent
employed, but although every care was taken and no expense spared
in fitting u]) the vessel, the plant failed before the ship left the wharf
and was discharged. Mr. Mort died soon afterwards without seeing
the scheme he had cherished for years actually realized. The practical

solution of the problem of exporting frozen meat is due to Mr. (Joleman,
who applied the direct method of cooling air. The steamship
Strathleven was fitted up with a Bell-Coleman air compressing machine,
in 1879, and 400 carcases of mutton were shipped from Sydney and
Melbourne in December. Considerable gratification and excitment
were occasioned when after a 42 days voyage, the cargo was safely

landed in England in good condition. This was the beginning of the
export trade in perishable and frozen products, a trade that has already
done much for Australia.

But it is in refrigeration as connected with the dairying industry , that
we are naturally most concerned. Butter was exported from Victoria
successfully in the refrigerating chambers in 1888. At first it was
thought that only chilling was necessary, and it was asserted for

years that if butter were frozen the fat globules would bur.st and its

(
piality thus be spoilt. The exact temperature requisite was long a

'

debatable matter and even now there are some who maintain that
butter should not be frozen. You will remember that the Department
of Agriculture some 18 months back endeavoured to bring about a
reduction in the shipping temperature of butter, but owing to the
opposition of three individual firms the attempt was frustrated. There
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was at that ])eriod ample evidence for the justification of such a step.

It was generally known that butter cai-ried or stored at low tempera-
tures turned out better than that shipped or stored at a comparatively
high temperature. 1 trust that the dissentients have since been
converted, but if they have not, then it is to be hoped that carefully

conducted tests made in the meantime will assist in that direction.

On the 9th of March last I wrote to ten butter factory managers
asking for three boxes of butter from the same churning, for the
purpose of demonstrating the value of storing at a low temperature.
On the 26th two lots were received. Two other lots reached the cool

stores on the 1st of April, also one on the 17th, and another on the
26th, making a total of six lots, or eighteen boxes, altogether. One
sample from each parcel was stored at 2U degrees Fahr., oiu' at 30 and
^mother at 4U degrees. The first lot scored 96 points when received,

and on being examined 5o days afterwards, the box stored at 20
degrees scored Ho points, the one at oO degrees 05, and the one at 40
degrees Oo. No. 2 also scored 96 points on arrival, and 53 days after-

wards the box at 20 degrees scored 95'5 points, the one at 30 degrees
only 94, and the one at 40 degrees as low as 91 points. No. 3 scored

92 points on receipt, and 47 days subsequently the box at 20 degrees
scored 90 points, that at 30 degrees only 8y, and the one at 40 degrees
no more than 85 points. No. 4 scored 97'5 points on arrival, and 47
days afterwards the box at 20 degrees scored 95'5 points, as against

'i^6 for the one at 30 degrees, and 94 for that at 40 degrees. No. 5

scored 96 points on receipt, and 31 days afterwards the box kept at

20 degrees scored 95, the one at 30 degrees 94'5, and that at 40
degrees '.>() points. No. 6 scored 97'5 on arrival, and 20 days after-

wards the box kept at 20 degrees scored 97, that at 30 degrees 96*5,

and the one at 40 degrees 96 points. In the case of No. 4, the box
stored at 3<> degrees scored half a point more than at 20 degrees.

This, however, was the exception. It is also seen that No. 3 showed
greater deterioration between 20 and 30, Avhilst the general rule

was that the greatest falling off was between 30 and 40. The average

points scored by all the butters on receipt was 95"83, the section stored

at 20 degrees scored 94*5, that kept at 30 degrees scored 93'5, and

those at 40 degrees scored 9r5 points at the end of the storage period.

In other words, less deterioration took place in the case of the butters

stored at 20 degrees than in that stored at 3(» degrees or 40 degrees.

The lot kept at the highest temperature turned out the worst in

quality. In money, a difference of £2 per ton exists in favor of butter

kept at 30 degrees as compared with 40 degrees, and £3 ])er tou on

the side of that stored at 2() degrees as compared with 40 degrees.

The advantage mth an export of 10,000 tons a year is obvious, and

our dairvmen should be assisted to get all that is possible for their

product. The Department of Agriculture ott"ers to perform the

additional work necessary free of charge, and only asks the shippers

to allow their butter to be detained here two days longer than hitherto,

to reduce the temperature to the required degree.
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Ripening Cheese in Cold Storage.

Owing to tlie contiDued satisfactory reports from Canada and the
United States last year, regarding- tlie maturing of cheese at low
temperatures, the Agricultural Department here took steps to demon-
strate its value to the dairymen of Victoria. Quantities of cheese-

have been received and put into cold store at various times since early

in December last. In each case duplicates from the same vat were
kept in the factory to be ripened in the ordinary way at about 68
degrees Fahr. On account of not being able to alford a sj^ecial

chamber for cheese, a thorough or systematic plan was out of the

(juestion. The cheeses were placed on arrival in an egg chamber at

31 degrees Fahr., this being the highest temperature available. Since

then, however, two air-locks have been utilized—one at 38 degrees

and the other at 50 degrees Fahr. The humidity of each place was
different—that of the egg chamber being kept at 75 per cent. ; in one

of the air-locks it was (50 per cent,, and in the other 95 per cent.

These experiments are not all completed, and the railway strike

prevented the arrivals of duplicates from the country to enable com-
parisons of quality to be made. However, I have sutticient evidence

to permit me to safely announce that the system will ])rove a great

boon to producers. As well as getting an improved (juality and
better prices, they will be able to market more cheese from every gallon

of milk. The aggregate gain will be sufficient to leave a good profit

after providing for the increased cost of treatment.

The loss of weight in cheese in the curing period is chiefly due to

the evaporation of .moisture, and in hot weather to leakage of fat in

addition. The extent and rapidity of loss depends on the per cent, of

moisture originally in the cheese, the texture, the shape and size, the

temperature, and the proportion of moisture in the air. The average
loss of all the cheeses kept in cold store for three months equalled 6"30

per cent, against 10*4o per cent, in the case of the duplicates at the
factories under ordinaiy conditions. The small cheeses averaged 9*0

per cent, and 10*83, whilst the large resulted in 5'97 per cent, and
10"37 per cent, respectively. The only comparison of quality made so

far turned out decidedly in favour of the cheese ripened in cold store.

As well as being milder and cleaner in flavour, it proved to be firmer'

in l)ody, and suitable for a better class of trade. Messrs. Wood,
Dunn and Co., agents for the factory, report on the quality as follows :—" On careful examination of every cheese we are certainly of the
opinion those matured under freezing conditions are fully ^d. to Id. lb.

1 tetter in quality than those kept under ordinary circumstances."

About 5,000,000 lbs, weight of cheese is made in Victoria yearly,,

at least 3,000,000 lbs. of which is manufactured from November ta
March that might be adyantageously ripened in cold store. The
saving in weight alone at 4 per cent, would total 120,000 lbs,, equal
to the whole year's output of a tidy little factory. An improvement
in quality to the extent of only ^d. per lb. would be worth £3,125, and
this added to the increased output at 6d. per lb., £3,000, makes a
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a total of €6,125, one ball' of thin amount would pay for tlio greater

cost of storiuii" at a low tempcraturt', and tlip halance might be
pocketed by the dairymen.

Cold Storage of Eggs.

As it si'i'ined unlikely at the beginning of last spring that thei'e

would be sufficient produce offering to utilize all the space at the

Government Cool Stores, the De])artment of Agriculture issued a

circular to all butter factory companies^ as follows :
—

" Owing to the success met with for the ]jast number of years in

keeping eggs by means of cold storage from the season of plenty

during the months of September, October and November when the

local market is glutted, to the season of scarcity in April, May and
June, when eggs are selling at high prices, the Department has decided

to offer producers greater facilities for next season. One of the

conditions for successfnl results in this business is, that the eggs
should be clean and fresh at i\ie time of placing in cold store. In

order to surmount the difficulties in the way of securing that end,

the Department recommends that collecting depots be established in

connection with all butter factories and creameries in the country.

The suppliers could bring their surplus eggs to the butter factories,

creameries and cheese factories, when delivering their milk and cream.

The factories could appoint a receiver, who would for the three

months before-mentioned check the number of, and pack for con-

signment, the eggs received each day. A pass-book should be issued

to each, such as is used in connection with milk and cream, showing
a column for eggs received conditionally each day, and a column for

rejected eggs, that is, those which, when packing, are found to be bad,

dirty, small or broken. In order to save dis])utes as to ownership of

unsuitable or rejected eggs, it is recommended that each supplier

should have a small rubber or cork stamj) with a se])arate number for

each—these stamps would not cost more than 6d. to 9d. apiece. With
most butter factory and creamery buildings, a spare room, l)ack

verandah or shed exists, that might be devoted to this branch

of i]Klustry."

" In the case of companies whose articles of association prevent

them from embarking in the business, the individuals, who compose

the company, might form an association to ' carry on the trade and
lease a portion of land or premises from the former for the purpose,

until the constitution of the com])any could be altered in order to

permit of the carrying on of an e^^ storage business 'n\ the interests

of their suppliers. Suitable cases and fillers can be secured at a cost

not exceeding Id. per dozen. A sani])le box will be supplied by the

Department on application. The charge for storage is 3d. per box of

2 cubic feet for the first week, and Hd- P^'^'
week or ])ortion of a

week following."

Although no companies took the matter in hand, l,20O,0UO eggs

were secured for storage, which cost 3d. ]ier dozen in advance
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of the rates three years before—that is, prior to the adoption
liy the l)e})artinent of" this chiss of eg"" business. Of coui-se, all

eg-gs marketed in the flush oi the season brouj^-ht equally ad-
vanced prices. It is estimated that 140,000,000 eg'gs are produced
in Victoria yearly, over 100,000,000 of these are laid in the
spring-time, at least half of which are disposed of to non-producers,
therefore, in consequence of refrigeration in the e^^ trade, ])roducers

are now pocketing over £52,000 a year more than formerly. This
aiiioinit is not as yet added wealth to the country. So far the result

has been to make rural pursuits more profitable and attractive.

Rapid develo])ment must follow this incentive to production, and later

on the whole community will benefit.

General.

Sufficient experience has been gained in connection with the export
trade in frozen pork and veal to warrant giving a decided assurance
to ]:>roducers that they need not, for very many years to come, be
afraid of overdoing this bu.siness. Witn the adoption of refrigeration
the surplus can lie safely sent to any market in the world for disposal.

By the aid of artificial refrigeration the whole coiiimuuity of
Victoria has benefited to the extent of some millions of ])oun(ls sterl-

ing during the last fourteen years. Through its agency an export
trade in mutton and lamb, beef, dairy produce of all kinds, ])oultry,

rabbits and hares and fruits has been rendered possible. Storage of
those goods from the season of ]3lenty to that of scarcity is also taken
advantage of by the process. But with the extended a])])]ication of
this latter phase of refrigeration in the northern hemisphere, the
Victorian dairy farmer Avill directly be brought face to face with a
serious ])roblem, and one which is soon bounct to act detrimentally to
his interests. In the meantime, new means of assisting him are
coming into operation every year, and it is to be hoped that Victorians
will continue victorious in the race.
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NOTES ON CHEDDAR CHEESE-MAKING.
By R. T. Archer.

So much has been written and said alxjut cheese-making that it

may be asked, " What more of interest is then; to say" '' hiowever, there

are many points about which h'ss experienced makers incjuire for in-

formation. Probably the principal amongst these is the best method

of treating over-rii)e or " fast " milk as it is termed by cheese-makers.

But it sh(mld be remembered, that no matter what we read or are told

it is not wise to make any radical chausres in our method of working,

till we prove that it suits our conditions, and results in an improved

article.

The Treatment of " Fast " Milk-

On the treatment of "fast " milk we may read many opinions, bnt

they do not all agree. Most of them say increase the rennet a tittle,

and that may be a safe plan.

Some say set at a higher temperature, while others advise a lower.

A higher temperature will encoui'age the growth of bacteria, and con-

sequently the more rapid development of acid, which we want to retard

as much as possible until the curd is cooked, wliich means, also, the

whey extracted and curd firm. A high temperature, however, increases

the action of the rennet so that the milk thick-ens more quickly, and

we thereby secure a (Quicker start, and so have a chance of getting

ahead of the acid. Setting at a lower tem])erature will have the

opposite effect, but, as we would n(_)t in any case vary the temperature

more than two or three degrees either way, there appears to be no need

to alter the regular setting temperature of 86 degrees Fahr., especially

when a man of the ability and experience of Professor Robertson, the

Canadian expert, recommends a highei- temperature, while Wing, the

well-known American expert advises a lower-.

How are we to tell if we have a "fast" milk' The appearance and

the smell mayl^e enough for an experienced maker, but the acidity test

is a safe guide for anyone.

As so(ni as the milk is in the vat ascertain the acidity, and in

general if we find -24 or -25 per cent, we may depend on it being fairly

quick, although, in some districts, milk of this acidity is right for set-

ting, and a quick milk would be '28 or "29 per cent, acidity. This,

however, is soon found out if the milk is tested, and acidity noted for

a few days. Assuming we have a "fast" milk, the best course is not to

heat up till it is all in the vat, then have everything ready, add the

colour, heat it u]) as quickly as possible, set with a little extra rennet,

and stir for three minutes instead of the usual five minutes, since in

extreme cases it may be thick before we have done stirring.

One case of this sort came under my notice where the whole vat

full of milk was thrown out, as it was thought a cheese could not be

made from it. There was no need for this however. 1 had a similar
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ex|)erieiK-e, and made a very fair cheese—a long way aliead of mucli

that finds its way to market.

Having finished stirring, watch it closely for thickening. The aim
now is to run ONcrything througli as quickly as possible to try and get

ahead of the acid.

Now sup])ose the milk thickens in eight minutes, instead of leaving

it for twenty minutes liefore cutting, we may do it two or three

minutes sooner, and as rapidly as we can, giving an extra cut with one
knife, by which means the curd will be in rather smaller particles, and
the whey will come out a little more freely. Clean oif the sides of the
vat, and get the steam on as quickly as possible, and cook in about
twenty-five minutes. It may be cooked to 102 degrees, but it is not

advisable to go higher or the curd may have a burnt taste. A good
rule to adoj)t for the time to take in cooking is :

—

Thick in less than 8i minutes, cook in 25 minutes.

84 to 94 " „ „ 30 „

9* to 11 „ „ 35

„ 11 or over „ „ 40 „

Having run the te]n])erature up, keep stirring. This will assist to

remove the whey. Run off part of the M'hey if the tap is at all small.

For the rapid removal of the whey a syphon is a great help. As soon
as there is ^-inch acid get the whey off as quickly as possible, and if

the curd has not shrunk sufficiently, or is not firm enough, stir it a bit

on the cooler before allowing it to mat. Leave it about five minutes
to mat before cutting, and then turn about every five miimtes so that

whey does not collect on the top of the curd. As soon as the hot iron

shows 4-inch acid it is ready to mill. If salt is added at the same time
as it passes through the mill it will not mat or lump so quickly, and
the salt will be more evenly distributed. It is often said that salt

checks the development of acid, but the correctness of this view is very
doubtful, for if the whey dripping from the piled curd test '4 per cent,

acidity, it will be found the drippings from the press an hour or so after-

wards will test '8 per cent, or more. This will be invariably so, no
matter when the salt is added. The acid develops more quickly when
the curd is milled and exposed to the air than at any other stage, and
the best way to check it is to quickly reduce the temperature, and get
it into the hoops so that the air may be pressed out. After milling
stir all the time till the curd is cooled doAvn to 80 degrees, at which
temperature hoop it. Stirring at this stage has a very beneficial effect

on the curd as the air helps to sweeten it very much, taking it for
granted that the air is pure, as it always should be, in a cheese factory.

If the curd does not cool down quickly enough throw it back into the
vat and run cold water underneath, which will cool it in a few minutes,
and very often save hours in hot weather. It is often recommended
that after milling the curd should have warm water (about 102 degrees)
thrown over it to wash out the excess, but I have never tried that my-
self. I)]-. Russel, of the Wisconsin College, has proved that it always
causes ;i l>Md cheese, as the quantity of the lime salts, which are
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esi^ential to the proper maturmg of tlie cheese, are washed out, and the

only way to prevent it being a bad cheese, is by replacing- the lime

salts in the cnrd. Those who recommend washing- the curd also admit
that a lot of fat is washed ont, and the cheese thereby reduced in

qualit}'. Try to get the cheese into press so that the liquid from press

does not show more than TO per cent, acidity.

If the cheese is soft when taken from the press, it is well to tm-n

twice daily for a few days to prevent it going out of shape. It is

better matured at a lowtemperature where that can be arranged. It is

an old and true saying that a "fast" milk produces a quick maturing
cheese, so that it should be got away earlier. It would take too long

to discuss all the causes of " fast " and tainted milk here, but there is

one point I would like; to direct attention to, ns it may o])en up a

field for criticism and discussion.

Floating Curd-

A few weeks ago one of our most experienced cheese-makers told

me he had floating curd four days in succession, and that he proved it to

be caused through feeding green maize to the cattle, as he isolated

the milk from a herd where they had just commenced to feed green

maize and it produced floating curd. The fifth day the curd was
normal and still they were fed on green maize. This makes me think

that it was not the maize itself that was directly reponsible^ but

careless, dirty milking, as the sudden change from dr\' summer grass

to succulent maize would have a purgative effect on the cows, and
they would get their tails and flanks dirty, and the dung would find its

way into the milk.

We know that floating curd is the result of the excessive production

of gas in the curd by a particular group of bacilli, whose habitat is

the intestines of animals, and it is more likely that the germs gain

access to the milk direct from the dung, than that the gas goes directly

from the food in the stomach to the milk, although we know there is

direct connection between the food and the milk. Doctors have been

known before to-day to physic an infant through the mother, which

shows that what is eaten, to some extent inflnences the milk. There

is a large field here for investigation.

In an article in the Leader a few weeks ago was given an account

of some experiments conducted on behalf of the Bath and Southern

Counties Agricultural Society, from which conclusions were drawn

that gassy curds were caused by germs which did not get into the

milk from outside, but directly from the milk ducts in the udder. In

Bulletin No. 158 of the Cornell University Agricultural Experiment

Station are recorded some interesting results. The inquiry was

concerning the source of gas and taint producing bacteria in cheese

curd, and several new facts were brought out concerning the bacteria in

fresh milk. The research demonstrates that bacteria do exist some-

times in the milk ducts of the udder itself as well as in the teats, it

also shows that several species of bacteria, when once introduced into
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the udder, are able to remain tliere for a considerable len^'th of

time, thus becoming- a constant source of contamination.

Lloyd's investigations in this direction interest us particularly.

In his report of nine years work tmdertaken at the instance of the

Bath and West of England Agricultural Society in conjunction with

the Board of Agricultin-e, he concludes that gassy and pin holey curds

are caused by the colon baccilli. He set to work to ascertain why
certain farm's and certain paddocks had the reputation of producing

milk that could not be made into good cheese, and in many instances

proved that the reason was that the milking cows used to drink in

dams where they had to walk right into them and the approaches to

which were very muddy. The cows' droppings got mixed with the

mud, and on to the udders and teats and then dried on, afterwards to

be rubbed and shaken off into the milk in the bucket and so produced

tainted curds, and when these water holes were fenced off and the

water for them to drink was pumped into troughs, the trouljle in-

variably ceased. Another trouble that had to be investigated was

that in connection with cows grazing on what were known as scouring

lands, that is, lands which, on the soil being analysed were found to

contain a high per ceutage of sulphate of magnesia or Epsom salts,

an excessive jjroportion of which was taken up by the grass which

caused the cattle to scour. The milk from these cows would produce

tainted curd, unless very great care was taken. Lloyd said :

—

" Investigations soon proved that during the making of a cheese there

were other than chemical agents at work, namely, bacteria, whose

influence for good or bad might be quite as powerful as, if not

more powerful, than the skill of the maker." Some of these bacteria,

which played an injurious part in the manufacture of cheese, were
gradually discovered and one or two were traced to their source. It

was ascertained that trouble invariably resulted from contamination

of the milk with dirt prior to its reachnig the dairy and that inferior

cheeses were frequently due, not to any want of skill on the part of

the cheese-maker, but to want of cleanliness on the part of the ndlkers.

Dirty hands to milk with, and dirty cows to milk, probably caused

more inferior cheese than all other causes put together. When the

cows were fed on these scouring lands, it almost invariably resulted in

tainted curds. When they were given a change of food, when they

were first given cake, it was productive of taint in the curd. As is

well known a change of diet is jjroductive of a certain amount of

scouring, though it may last only a day or two. It was universally

stated that it was impossible to make good cheese off the scouring

land.

We learn from these facts that anything which causes cows to

scour will spoil or deteriorate the cheese. It will introduce faecal

organisms into the milk, cause a faecal smell in the curd and only the

very greatest care will enable the cheese-maker to produce good
cheese under such circumstances. The only reinedy that can be
suggested at present is scrupulous cleanliness, which though necessary

at all times is indisjiensalile when the cows are relaxed, be the cause

what it may.
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MILK FLOUR OR PLASMON.

Various Methods of Manufacture.

For a long time past chemists have sought for a method of
exttacting the water and fat from milk so as to obtain the nitrogenous

or albumenoid constituents in a dry and conceiitiated form, cajtable of

retaining indefinitely the full nutrient value of fresh skim milk.

Success has at last been obtained, and no less than three separate

processes for this purpose have recently been brought forward.

Plasmon.

The trade name of Plasmon has been given to the first of these

so-called iiiilk flours. In the process of manufacture after the lemoval

of the crean), the separated milk is treated so as to coagulate the

protein or albumen, and tlie coagulated mass is then kneaded and
dried at a tempeiature of 70 degrees C, under an atmosphere of

carbonic acid gas. When all the moistui'e is extracted the diied mass
is ground into a powder completely soluble in hot watei-.

This process though rapid is unfortunately expensive and the

special machinery required can only be obtained in Germany, where
tiie substance was first prepared by the well-known chemist, Siebold.

Milk Floue.

In Sweden, desiccated milk has been put upon the market under

the name of Milk Flour. The skinuned milk has been reduced to the

form of powder by Dr. Ekenberg of Gothenburg, and the apparatus by
which this result is brought about is known as an exsiccator. At a

meeting of the Academy of Agriculture, Dr. Ekenberg exhibited

samples of the desiccated uulk which elicited favourable opinions. The
product possesses all the qualities of milk in a coucentrated form,

except that the moisture is absent, and it will not turn sour nor

ferment, it is completely soluble in hot water and can readily be

transported in tins or bags. The cost of production is stated to be about

^d. pei- gallon of milk treated, or aj)proximately id. |»er oz. for the

Milk Flour, and the price of a large evaporating machine is about £250

NUTRIUM.

According to the Scientific American, Dr. Joseph H. Campbell, of

Pennsylvania, has likewise succeeded in giving us milk in the form of

powder, and to this powdeied milk the name of Nutrium has been

given. The method of preparation consists in driving off the water

by means of blasts of dry sterilized air, the milk being kept in motion

at first merely by the force of the air currents, but when it becomes

somewhat thickened it is transferred to revolving drums and exposed

to blasts of the sterilized air until perfectly dry. It is afterwards

ground to powder and packed for despatch.
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Uses of Milk Flour.

From the liighly concentrated nature of this product it is evident

that it will j)rove of value not so much as a food by itself but rather

as an addition to those foods in which protein is deficient. For naval

and military forces it will be invaluable. Its extended u.se in many
trades would appear to be only a matter of time, and for invalids and
children it is already daily presciibed by physicians. The numerous
uses to which this new pioduct has been put are not surprising, when
it is considered that a recent Couunittee of Investigation reported that

one ounce of tlie powder is equal, in nourishing and sustaining pro-

perties, to SJ lbs. of the finest beef, or about 10 to 12 lbs. of fresh milk.

It is easily seen that the profitable utilisation of the enormous
quantities of skimmed milk, that aiuiually goes to waste the world

over, will have a most important influence upon tiie farming industry.

The greatest possibilities, from tlie dairyman's point of view, would
seem to lie in the reduction of the cost of production so that it may
be possible' to utilise milk flour as a food for cattle. As Dr. Howell
points out in this issue, in his article on " Co-operative Forage Ex-
periments," it is an easy matter to raise large crops of rape, maize,

sorghum, or pumpkins, containing but little protein, but quite a

different and nmch more expensive process to produce forage rich in

protein. Something little short of a revolution in farming practice

would ensue, should it become possible to furnish our dairy herds with

the necessary j)iotein by means of small amounts of milk flour, with

a high protein content, added to the cheaply-raised, bulky and succu-

lent fodders containing carbo-hydrates almost exclusively. Doubtless

the day is yet far distant when we will regard the cow as so much of a

machine that she will be furnished to-day with the protein in the form
of milk flour, which she gave us yesterday along with the butter fat

as fresh milk. The whole question, of course, is merel}^ one of pounds,

shillings and pence. Will it be cheaper to give milk flour to cows or

to feed pigs on skim milk, and buy or grow foods rich in protein ?

The economical production of protein is one of the greatest agricul-

tural problems of the day, so that the possibilities in the use of this

new product are worthy of the closest attention.
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THE SOUTH AFRICAN BUTTER TRADE.

/?// ./. Kirk Hunter.

(Continued from pa^e 30.)

The Utility of the Government Brand.

()ne feature that has materially assii^ted to popularise Victorian
l)utter in the South African market has been the knowledge that all

exports were ins]:)ected by the Government experts prior to shipment.
The understanding of this approval for export takes a wider scope
than is actually the case, because it is believed that quality as well as
condition is included, and importers are somewhat puzzled to know
why different brands of varying quality all bear the same Government
stam}) of aj)proval. An explanation that the certificate only applies to
soundness greatly discounts its value. In my opinion the Government
ins])ection that is given should not only serve as a guarantee of soimd-
ness, and so encourage the importer in South Africa to trade with us,

but it should be of such a nature, as to foster the exportation of the
higher grades. These objects can be gained only by affording the pro-
tection of a well-defined Government brand and certificate of ajiproval
that will cover quality as well as soundness.

As matters stand at present, the same brand "^approved for ex-
port " instead of being a help and encouragement to the exportation
of the best qualities, which alone can permanently secure the trade of
this country, in reality has the opposite tendency, because the lowest
quality exported, provided it is sound at date of shipment, commands
the same certificate and stamp of approval as the best.

I consider, therefore, that immediate ste})s should be taken to
establish nniformity of quality and descrijition of the various grades
of butter, either by name, class, letter or number, and that all Govern-
ment inspection should cover both soundness and quality, and the
certificate issued, and the boxes shipped, be stamped with the distin-

guishing l)rand of the grade to which they j)roperly Ijelong.

Such measures could not fail to act beneficially on the trade from
both the shippers' and the importers' points of view. To the latter it

would convey a more clearly defined idea of the quality he was pur-
chasing, and reduce the oppoi'tunity for complaint on the ground that

he ex])ected grade 1 when he had only contracted for grade 2.

A Federal Brand-

In the interests of the future of the trade J consider this question

of grading of the highest importance, not only for Victoria but the

whole of Australia, and I respectfully suggest that the matter be
bvono:ht under the notice of the Federal G()vernment so that uniform
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grades or staBdards of quality, and the method and extent of inspec-

tion should be established for the Commonwealth. I do not know
whether it is owing to the constitutional independence of the various

states being imperfectly understood, or whether it is due to the desire

to attach to federation, commercial as well as political cohesion, but

there is no doubt that the merchants and importers of Africa make no
distinction between the different States when discussing the articles

they import, and especially if there is the desire to find fault. In my
inquiries regarding butter for instance—and this applies to other

articles—I have very seldom heard the expression " Victorian " butter

or " New South Wales " butter, it is always " Australian " this or

that, whatever the article be that is under discussion. The conse-

quence is that I have been severely rated on a number of occasions

regarding the inferior quality or ill condition of certain shipments that

have never seen Victoria.

The managing partner of one firm became very angry when I

m.entioned butter, and intimated rather curtly he was not disposed to

discuss it. " He had had enough of ' Australian ' butter," he had
been importing it for years, but had lately been treated so shamefully

that he was fully determined never to import another lb. After a

time I succeeded in eliciting the information, that the butter about

which he was so incensed, came from a neighbouring State,

and that he never at any time had imported Victorian butter, but

still it came within the scope of his somewhat sweeping condemnation.

That, of course, provided me with the opportunity of explaining our

dairying system, of commending the high quality of our production,

and of soliciting a trial shipment of Victorian, which, as I have to see

him again shortly, I expect to secure.

Instances like this, of which 1 could cite many others, induce me
to believe that the grading of all butter for export, and the adop-

tion of uniform methods of inspection throughout the Commonwealth
could not fail to be of advantage to all the States.

When a general classification of the standard of quality of Aus-
tralian products, such as I have referred to, exists in the minds of the

importers here, it most adversely affects those who are producing the

best article, as it is only when complaint is necessar}- that the com-
parison is made, which, as I have shown, is usually of a general

character. When nothing is wrong, then the inferior production
profits by the reputation of the better.

Tinned Butter.

With reference to butter in tins, I have inquired carefully the

opinion of every merchant and retailer I have called upon regarding
the weights, and I have only found one prepared to advocate the

adoption of nominal weights. The trade generally is emphatically in

favour of each tin containing 1 lb. net of butter. The Army authori-

ties and the Repatriation Departments of the Transvaal and Orange
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Eiver Colony buy by the lb., so that any shortage in the weight of tlie

tins Avould require to be made up by the necessary additional number.

Tliere is no legitimate argument to advance in favour of the nominal
weights. It is usually an endeavour on the part of someone to obtain
an unfair advantage over a competitor by offering what is ostensibly
1 lb., but which in reality is considerably less. The ])ublic sooner or
later discover they are not receiving what they believe they have ])aid

for, and, of course, discouthiue taking the article. Thus does the
adoption' of the system recoil on the maker.

Our shippers should, in their (jwn interest, resist firmly any over-
tures from customers to put up their established brands in tins con-
taining less than 1 lb., unless they consent to the actual weight
being distinctly indicated on the label. Further, I think this is a
matter, seeing that it affects the re]>utation of trade, that the De-
partment should, if possible, deal with.

Harmer's well-known brand of Danish' butter, which has a big
sale in Africa, is put up in full 1 lb. tins net weight, and I have had
that referred to as showing the determination of that firm to protect
the re])utation of their brand in every way, as against the readiness of

some Australian shippers to adopt a course that cannot but eventually
adversely affect them and the trade generally.

Margarine and Butterine.

In a mai'ket like this, where butter is generally high in price, it is

not surprising that a considerable trade exists in butter substitutes,

such as butterine, margarine, etc. 1 append the statistics of the

imports into Cape Colony for 1901, which indicate that it is principally

drawn from Holland. Considerable quantities also go to the Transvaal.

It is, of course, supposed to be used mostly by bakers, but when I was
in Johannesburg, owing to the scarcity and high price of Imtter, the

partner for one large firm of distributors informed me he had no doubt
that a good deal of what he was selling found its way to the tables of

hotels, restaurants and private houses. It is packed in 7 and 28 lb.

circular tins, and is sold wholesale in Capetown at about Is. per lb.,

and retailed at Is. 4d. A locally made margarine is also sold whole-

sale at from Gd. to 8d.

The following are the imports of margarine for 19()1 :

—

Where From. Quantity. Value.

United Kingdom
Natal ..

Belgium
Germany
Holland
United States .

.

Other Countries

Total

96,21o lbs.
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Cheese.

Tliis is a product of Victoria that ought to be exported to Africa

much more extensively than it is. The attached statistics of imports

show that the trade is one of considerable dimensions, but I have not

found anything- to indicate that our exporters have made much effort

to secure a larger share of it.

I fear tlie desire and effort to effect big deals in other articles has

minimised in their minds the importance of the cheese trade, and yet

the opennig undoubtedly exists for substantial increase, which of

course is only to be eifected by the agents of the shippers bringing

the article directly under the notice of the buyers. For this purpose

they require samples of the various makes and qualities, and judging

by the readiness shown by those to whom I have spoken to try

Victorian cheese, I have no doubt but that any firm in a position to

do this trade well, and setting about it energetically, could soon

considerably increase their present export.

You will notice frf>m the accompanying table, that the bulk of the

im})ortations are from Holland, which is an easy first, the United

Kingdom next, and Victoria, a long way behind, fourth on the list,

Canada and New Zealand have both lately been doing more in cheese,

and when the statistics for 1902 are available, I expect to see that the

imports in this article fi'om both these countries have considerably

increased. Of course Dutch cheese always will command a big sale

here, but the rapid growth of the population, by people not accustomed

to eating a cheese of this description, will mean a much increased,

consumption of cheese such as Victoria produces, and it only requires

effort in the right direction by those in the trade to secure a faii*^

portion of it.

The most approved weights are as follows :

—

Loaf size, 10 to 12 lbs. each, packed 4 to 6 in a case.

Medium size, about 40 lbs., packed 2 in a case.

Lauiie, 60 lbs. each, packed 2 in a case.

Imports ov Cheese into Cape Colony fok 19o1.

Where From.

United Kingdom
Natal .

.

New South Wales
New Zealand .

.

Victoria

Belgium
France
Germany
Holland
Delagoa Bay
United States .

.

Italy .

.

Other Countries

Total

Quantity.
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RINGING THE CURRANT VINE.

By Thos. Hardy.

Several years ago, when Mr. C. W. Grasby, of Adelaide, made an
•extended tonr throngh the currant-growing districts of Greece, he
gathered much valuable information regarding the treatment of the
vines, which he afterwards brought under the notice of local growers
through the medium of the pages of the Garden and Field.

One of the most useful hints obtained in this visit related ttj the
practice of " ringing," an o])eration which consisted in making a
sim])le cut or incision around the base of the fruiting canes, or in

removing a narrow ring of bark, during the blossoming period. It

was said that the effect of this was to increase the yield of fruit and
the size of the berries. Many growers then ex])erimented in this way
m South Australia, and met with the most gratifying results, and now a
considerable body of information is available from local sources.

How the Ringing is Done.

Special implements are manufactured in Germany for this work,
and some of these have been imported recently, and by their use the
<tperation is greatly simplified. The usual practice has been to take
•out a narrow ring, about an eight of an inch in diameter, at the base
of the fruiting canes. Sometimes the main stems are treated in this

way, and so far as the first year is concerned, there ap])ears to be
little, if any, difference in the results from the vai'ious methods in use;

but in after years it is found that the removal of a ring of bark causes
such stunted growth that this method cannot be recommended.
Another and better way is to merely make a single cut round the cane
and push the bark aside, which is said, by those who have tried it, to

answer just as well. Experiments were tried by myself and others

last season, to determine whether a simple incision without removing
any of the bark, would prove as effective in increasing the yield as

taking out a ring. It seems fairly certain that the effect is practically

the same as far as the increase in yield and size of the berries is

concerned, but the simple incision has the great advantage of causing

very much less injury to the vines, and the cut heals over quickly.

Whatever plan is adopted, the incision must be made when the vine

is in bloom^ and it seems as if the check then given causes the setting

to be more satisfactory.

The Effect on the Yield and on the Vine.

In South Australia we have definitely proved that not only the

crops, but also the size of the berries from the ringed vines, are largely

increased. In some instances half as much again as is usually obtained

has been recorded, which must be regarded as extremely satisfactory.
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On the <-)tliei' hand, the ripening of tlie fruit is retarded by about ten days

or a fortnight, and the grapes are distinctly less sweet and ligliter in

colour. The leaves, too, are not of such a dark green, and the growth
is considerably less than in untreated vines, though under irrigation

the latter is not likely to be viewed as a disadvantage. The currant

crop at Maclaren Vale, on vines where no ringing was done, was almost

a total failure, though in other districts a normal crop was obtained
;

no doubt a few days earlier or later in the blossoming would account

for the different results, a fierce hot wind during the critical ])eriod

being the cause of the failure.

The ultimate effect of this ringing on the life and health of the

vines is ditficidt to forecast. It cannot be said at present whether the

operation, to be effective, will need to be done every year
;
probably,

however, once in two or three years will answer, since the first result

is to check the vine, and the subsequent growth not being so strong

there is reason to expect that the following cro]^ would also be affected.

Indiscriminate ringing year after year might easily so impair the

health of the vine as to cause death in the long run. AMiere a ring of

bark, a quarter of an inch wide, was taken out two years ago, the

effect on the vines was most injurious, since it resulted in a stunted

growth and a tendency to throw out shoots below the incision. We
have still tc» find out whether the increased yield with the single cut

will weaken the vines to any extent, and if so how c»ften it will be
safe to do it. To sum up, so far as our present knowlege permits us

to hazard an opinion, it would seem that there is reason to expect con-

siderable and continued good effects from the simple incision, but due
caution must be observed in this as in all new departures. The
weakly vines must not be touched, only those in vigorous growth.
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VICTORIAN FRUIT IN LONDON.

Bij J. M. Sinclair.

The "Arcadia" Shipment.

lilt' first (•onsignment of Victorian fruit for tlir season, consisting

of 2,206 cases of apples and 41 cases of pears, arrived by the Arcadin.
The fruit was lauded in good condition, although some of the apples
had the skin slightly shrivelled. Both apples and pears were generally
small in size some of them not being fully grown, this being the
case especially with the pears, which were of poor quality. The pears
were packed in single layers with wood shavings in shallow trays,

three of these being cleated together, a system of packing which I have
strongly recommended from the first. They were stowed separately

from the a})})les, near the air trunk shoots in the ship's chamber, and
were landed in sound condition. Some of the apples were affected

with the bitter pit, referred to last year as black spot, which always
detracts h-ova their value. If possible, it is not advisable for growers
to pack any fruit having this blemish, as buyers on this market do not
care about purchasing it, or, if so, at such a price as will result in a

loss to the Victorian exporter.

Of the consignment referred to, 1,600 cases were sold at Covent
Garden Market, and, considering the medium quality of the fruit, made
excellent prices. The prices realised were as follows :

—

Cleopatra
Jonathan
F"ive Crown
Rome Beaut>

Vicar of Winkfield

ApI'LES.

Peaks.

d.

12
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consignment of apples was in good condition. The Vicar of Winkfield

and Winter Nelis pears, in large cases, were in good order, l)ut a few
cases of another variety were wasty and unsound ; a few cases of grapes

also were not in good condition. A number of cases of ap])les, cliietiy

of the Ribston Pippin variety, were very much affected by the dry

brown spot, known in Australia as bitter pit, which I referred to last

season as black spot, this seriously depreciates their value, the fruits

being otherwise large and well-grown. This dry spot extends

from the skin inwards, frequently almost reaching the core. I have
been informed that a peculiarity of it is that there may be only slight

indications of it on the skin when the fruit is gathered and jmcked for

shipment, but the disease increases and extends afterwards, so that

the apple is very badly affected in the course of a few weeks, and so

loses in value by the time it is offered for sale on this market. Some
of the Ribstons sold this week, if sound and free from this disease,

would have realised from los. to 16s. per case, but only brought from

6s. to 13s. Fruit buyers here recognise at once apples affected with it,

and sales can only be made with difficulty. Growers having their

orchards affected with this disease in apples should make special

efforts to prevent, if possible, its recurrence next season, otherwise

their consignments may result in a loss to them.

Prices realised for the Omrah consignment were, on the whole,

fairly good, especially for the good dessert apples, such as Cleopatra,

Jonathan and Munro's Favorite. The Tasmanian apples, being the

first shipment of the season, with some of the fruit not fully grown
and developed, realised prices very much under Victorian. These
were from 7s. 6d. to 12s., only small lots of choice fruit reaching 15s.

per case. Prices per case for Victorian fruit were as follows :

—

Apples.

Cleopatra
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The pears ])er Oinrah were in large cases, some in good condition

and others wasty. Vicar of Winkfield, in good condition, sohl from
10s. to 13s. per case, and Winter Nelis up to 19s. A few half-cases of

grapes in this steamer were not in good condition generally, ;ind wen'
.sold for 8s. ()d. per case.

The "India" Consignment-

This steamer carried 4,997 cases of Victorian aj)ples and pears, luid

about 12,500 cases from Tasmania. The Victorian consignment,

inspected during discharge, was in good condition. The pears con-

sisting of 251 cases were stowed in a small sepai'ate cliainl)er and
carried at a temperature of about o8 degrees, the a]i])les at tibout 42

degrees. The pears were all packed in the ordinary apple case, but

the temperature maintained, which I have in ])revious rejjorts

recommended for this fruit, ])roves its suitability although this

description of package is used. In my last report, 1 referred to the

fact that some of the apples were affected with bitter pit, which

materially affected their value when sold. Some of the India

consignment was affected in the same way, Ribston Pippins particularly.

Other apples which seem to be subject to this disease ai'e Bismarcks

and Cleopatras, and although otherwise sound and well-grown, the

appearance of this on the fruit detracted from its value when sold.

Com]ilaints are also made that soiiie growers do not fjuite fill their

cases with fruit, and place rather much paper and wood shavings in as

packing, and this is soon recognised by purchasers, who reduce their

offers accordingly when buying. The Victorian packing and grading

is generally spoken of favourably by those engaged in the trade, so

enabling better prices to be realised than for Tasmaninn.

At the sales of India consignment, ct)nsequent on the hjaster holidays

commencing this week, there was an active demand, and g(jod prices,

for all the finest description of dessert apples ; but with a large quantity

of ordinary class fruit from Tasmania, for apples not of first grade,

values realised were only moderate.

The prices realised for Victorian were :

—

Al'PLKS.

s. d. s. d.

Cleopatra .

.

.

.

10 to 1.5

Jonathan
Munro's Favorite
Rome Beauty
Cox's Orange Pippin .

.

Ribston Pippin
Five Crown .

.

Rymer
Bismarck
King of Pippins .. .. 10 ,, 12

Peaks.

Winter Nelis.. .. .. 12 to 22

Vicar of Winkfield .. .. 10 ., 13

9



152 Agricultural Journal of Victoria.

Vov all o-oorl sound Cleopatras, Jonathans and Mnnro's Favorites

of first o-radi^ from 12s. to 15s. ])er case was realised. For pears the

Winter Nelis sold fnnn 12s. to 22s., averaging ])erhaps 16s. per case.

This varietv is well suited for the English market and is a favourite

dessert fruit, which will always connnand good prices if arriving in

good order and conditioii. Vicar of Winktield pears sold from 10s. to

13s. per case, the fruit not being very fine. Tasmanian apples realised

frov.i 8s. 6d. to 12s., a large proportion averaging about lOs. ])er case.

Tlie Victin-ian fruit arriving yet, with a few excejitions, is stated by
continental buyers to be hardly good enough in (|ualitv for their re-

quirements, and, so far, only small quantities for re-shipment have
been taken. Tasmanian they do not seem to care abcut. Recently

some shipments of Canadian apples to England have been made in

40 lb. boxes, instead of barrels with 120 lbs., and writers in some of

their trade })apers have been advocating a general adoption of the

smaller package, referring to the advantage it ])ossesses over the barrel,

and referring to its use by Australian and Tasmanian exporters. Some
of these cases of Canadian apples sold this week realised only from 4s.

to 6s., which would result in a loss to tht; consignors. Unless for

cooking purposes, there is very little demand for American a})ples

(except Californian or Oregon dessert varieties) when Australian and
Tasmanian appear on these markets.

The " Ormuz " Fruit.

• This steamer arrived with al)out 5,000 cases of Victorian ap})les

and pears, and 14,000 cases of Tasmanian ap])les. The Victorian

fruit was in good condition generally, but the pears, with the exception

of a few cases of the Inconnue variety, were over-ripe and wasty. Some
of these pears appeared to have undergone re-packing, and been
bruised in th(^ process. A considerable proportion of the consignment,
outside r)f the favourite dessert varieties, Cleopatra, -Jonathan and
Munro's Favorite, were what might be termed second rate classes,

snch as the Reinette de Canada, Five Crown, etc., more suited for

cooking purposes. Buyers will not give more than 7s. to 9s. per case

for such apples as the Reinette, as there are always cheap American
cooking apples to be had. Shippers will find there is a very little

margin of ])rofit in sending varieties which can only be used for cooking.

At the sales, Victorian fruit of good class realised prices equal to

those of last week. Prices ranged as follows:—

Cleopatra
Jonathan
Munro's Favorite
Rome Beauty
Five Crown .

.

Rymer
Reinette de Canada

Vicar of Winkfield
L'Inconnue .

.

Ai'l'LES. s d, s. 'd.

Peaks.

1-2
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The Shipment per "Orestes"

This steMiiicr arrived witli 4,o00 Victorian apples and ooO cases of

pears. I found, on inspection, that the a])ples, with the exception of

a variety called Gloi'ia Miindi, which had iiianv decayed fruits in thi'
,

cases, a]i]ieared to be g'enerally ir. good condition. The Victorian

pears, like those in the Onnu:: were packed in apple cases, ami several

opened of the Capiauniont variety appeared to be either partly or

wholly rotten. Another variety, name unknown to nu\ was, however,

in sound condition. In the same chamber with the Victorian pears

were 800 trays oi- snudl cases, each containing one layer of Tasraanian

pears of the Bon Cure variety. These were in ])erfectly sound

condition, shewing conclusively the advantage of the latter .system of

packing for this fruit, which I have strongly recommended to Victorian

exporters for the past two years. The temperature of the chamber
had been kept at 8^< to 40 degrees. The fact that this system of

packing pears is the most suitable under all cii'cumstances cannot be

too widely known to Victorian growers and ex]iorters.

The ))r)ces ])er case for Victorian fruit were as under :

—

Apvlks.

Cleopatra
Jonathan
Munro's Favorite
Esopus
Five Crown .

.

Gloria Mundi
Other Varieties

The "Oceana" and "Suevic" Shipments.

The Oceana shi])raent of fruit comprising 4,544 cases from

Melbourne, 14,oVi from Hobart and 1,200 from Adelaide, arrived and

discharged all in good condition. Included in the Victorian con-

signment were 170 cases of pears. These were carried in a separate

coni])artment temporarily bulkheaded off with one inch of pine boarding

in the large refrigerated cham1)er, and the temperature kept at ^)^^

degrees, the apples in other part l)eing at 45 degrees. The pears,which

were of the ^'icar of Winkfield, Winter Nelis, Bosc and Calabash

varieties, were in large cases, the various shippers adopting different

methods of packing. iSome of the pears wrapped in paper were packed

in chaff', others in wood shavings, some simply in the paper wrapping,

and a few cases had the fruit in card-board cylinders. All, however,

were in sound condition, shewing, as with the India consignment, that

this fi-uit will carry well if placed in a sei)arate chamber to the ap])les

and the temperatuVe kept at :i6 or 88 degrees, and that no special

process is necessary to aid their preservation in transit. One pre-

caution, however, should be taken by exporters of pears, and that is

to reject any single fruit having a blemish, and to have it all handled

and packed carefully so that none of it is bruised.

The apples, generally, were of a fine class, and freer from hitter

])it than previous consignments.

s.
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The Suevic discharged 2,097 cases of Victorian fruit and 17,U(H)

cases of Tasmanian, all in good order.

With regard to prices for Victorian fi-uit per Orcana and Suevic,

they realised as follows per case :

—

Apples.
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little difficulty exists for dealing with Victorian fruit for a lengthened
period. For home consumption in Victoria, and also for the sup))ly of

apples to other States, it is surprising that the American system of

cold storage is not adopted. (Irowers in any district could co-operate
to ])rovide cold storage in any central position, and so preserve their

apples and ])ears when prices are low until the season was over, and then
realise remunerative rates in supplying the demand in other States or
Eastern ]iorts. Cold stores for fruit storage are now universal in the
United States, and are looked upon as necessary for that product as
for meat.

The Fruit in the " Orizaba "

A Partially Fkozen Consignment.

'I'his steamer brought 2<),0U0 cases of fruit, the Victorian con-
signment consisting c^f o,.558 cases of apples, 2,192 of pears, and 84
of grapes. Although the larger portion of the shipment was landed
iu excellent condition, a considerable number of Tasmaniaii and
Victorian apples, chiefly the former, were wet or frozen. In

conse(|ue7ice of re))resentations made by me to the Orient Company
the cause of this damage is being investigated. It would seem that

the shoots placed across the refrigerator chamber to catch the con-

densed moisture were leaking, and the drips passed down among some
of the cases near the air trunks. There must, however, have been
some material change in the tem})erature in addition, to have caused
the frosting of the fruit, and tliis is being inquired into. It shows,
however, that if self registering thermometers were in use in the

chambers of vessels carrying perishable produce, the range of tempera-
ture would have been recorded, and if such as to cause damage to the

product carried, a clnim for loss would have to be paid by the

ship]jing company. The fruit-growers and exporters of Victoriii,

Tasmania and South Australia might arrange through their Associa-

tions, l)efore next season, to have a certain I'ange of temperatures
ado])te(l by all shi])[)ing com])anies carrying their fruit to Great
Britain, a mmimum and maximum, say from oi* degrees to 44 for

apples, and o() to 40 degrees for pears and grapes, and have a miiform

agreement or contract in connection with carriage of fruit at these

temperatures and di-y condition stipulated for. If a consignment
arrived either in a partly frozen or in ;i over-heated condition

resulting in damage, ex])(n'ters would then be able to recover for loss

sustained. When, as in the case of the Orizaha, a pcjrtion of the

fruit arrives wet or frozen, ])urchasers at the Covent (larden auction

sales use this as a leverage to i-educe prices, expressing themselves to

the effect that there is a doubt of the soundness of condition of the

balance of the sliipment. They also make every effort to exaggerate

damage done, with a view of depreciating values.

The Victorian ap])les ex Orizaha, generally, were in sonnd condi-

tion, and the same may be said of the pears, which formed the largest

consignment of this fruit yet sent from Victoria. A considerable

quantity of the ])ears were wrapped in waxed paper, and the cases
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were also lined with this material, as used under the Sutherland

process. The balance were packed in the usual way, and, in point of

condition, both were sound and in good order, with the exception of a

few cases in a wasty or ov^er-ripe condition. A few cases of pears

were simpl}^ packed in chaff, no ])a]jer l^eing used ; the fruit in these,

in some instances, was rather over-ripe and did not realise a good

price. The chaff keeps the fruit from being bruised, but would

appear to be a substance which prevents the fruit from receiving the

same amount of cold air as if only wrapped in paper in the ordinary way.

The vainety of pears embraced Winter Nelis, Vicar of Winktield, St.

Germain, -losephine. Napoleon, Marie Louise, Clairgeaii, and Calabash.

A large quantity of pears have been arriving from Tasmania by each

steamer recentl_y, packed in trays and generally in good condition.

The grapes, packed in large cases in cork dust, were stowed in

among the apples in the ship's chamber, and did not appear to be in

very good condition. I'he chief engineer informed me that he did not

know that grajjes were being shi})ped, the result being that they were

not kept separate and stowed near the air shoots, which woidd have

been more favourable to their transportation. This is a matter to

which attention has been drawn in previous reports.

The prices realised were as follows :

—

Apples.

Cleopatra
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leave gi'owers no margin of profit for their trouble. Frequent
reference lias been made to the necessity for altering these conditions
if success is to attend the export of grapes in large quantities.

The Best Pears for Shipment.
En(piiries made from a number of fruit salesmen with regard to the

best varieties of pears for the British market at this season of the year,

resulted in the following information :—Winter Nelis are regarded as one
of the very best dessert pears, and, if sound and well-grown, will always
realise high prices in April and May. It carries well from California,

where it is also looked u])on as a good variety for the English market.
Another good variety shi])ped from California to this country, and
realising excellent prices, is the Doyenne du Comice. The Marie
Louise, Glou Morceau, Josephine and Capiaumont, are also regarded
as good dessert varieties for shipping, and sell well. The Vicar of

Winktield is identical with the pear shipped from Tasmania as Beurre
Bosc, and is regarded only as a second-rate fruit, suitable for cooking.

The St. Germain, a very large fruit, sometimes realises a high price

at this time of the year for show purposes in fimit sho}) windows, but
is looked on as a cooking pear, and this may be said of the Clairgeau

also. I do not think Victorian growers can do wrong in extend-

ing their plantations of the Winter Nelis, as it seems to be a particular

favorite with consumers in this country, and in consequence will

realise a good price. Those which realised 31s. (kl. per case were
grown by Mr. James Lang, of Harcourt. Some of the finest Munro's
Favorite and Cleopatra ap})les were also from that distinct.

Shipments to the Continent.

Reports from Hamburg indicate that in the sale of direct ship-

ment of Australian apples the demand for good Cleopatra, Munro, and
Jonathan apples was keen, and prices, as stated previously, were from
12s. 6d. to 22s. per case. Very considerable quantities of the linest

Australian apples are being re-shipped from Covent Garden to supply

the Continental demand, and a buyer from Berlin during the week
bought several hundred cases for his trade there.

Shipments sent to Hamburg can be sold on the dock without pay-

ing import duty, and re-shipped to any of the cities in neighbouring

countries. This is an advantage possessed by Hamburg over other

Continental ports where duties have often to be paid if the fruit is

landed.
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THE ORCHARD.

Bij James Lang.

Preparing the Land for Planting.

Ill preparing the land for planting fruit trees it is requisite that the

whole of the ground should be deeply ploughed to a uniform depth of

fi'om six to eight inches, which will be sufficient where the ground is

of a sandy or friable nature, but in heavier soils subsoiling will be
necessary. This latter operation is best done by removing the mould-
board of one ])lough and following with it in the furrow behind the

ordinary plough. In this way the subsoil is stirred up to a depth of

about a foot, and the ground is left in good condition for planting. On
no account should holes two feet or more in depth be dug in- which
to plant the trees, as these holes merely act as a receptacle for water

to the great injury of the trees.

In breaking up virgin land that has just been cleared, it is advis-

able to crop it with hay or potatoes for the first season, or it may be
left in bare fallow, which sweetens and mellows the soil, and leaves it

in better condition for planting.

Planting.

The distance apart when planting trees, is a matter in which con-

siderable diversity of opinion exists among fruit growers. In small

gardens, where the space is limited, 15 feet apart is a fair distance ; in

commercial orchards, where the work is done by horse labor, 20 feet

apart is not too much, this gives 100 trees per acre. In planting the

tree dig a hole a little larger than the spread of the roots, so that each
root can be laid out nicely, without being cramped, cut olf all bruised

or broken roots with a sharp knife, place the tree in the hole with "the

roots carefully spread out, fill in some soil, then tread firmly all round
the tree, then fill in the remainder of the soil. The tree should not be
planted deeper than the soil mark on the stem, tliis being the d'r^pth

at which it was growing in the nursery.

Apples for Export,

In planting ajjples for export do not fall into the mistake of plant-

ing too many sorts, and of unsuitable vai'ieties. Sufficient experience
has now been gained from our exports, during the last ten years, to

enable growers to select the varieties most suitable to the London
market. Cle<;)patra, .lonathaii, and Munro's Favorite always com-
mand the highest average jjrice. Other good sorts are London
Pippin, Dumelow's Seedling, Ksopus Spitzenburgh, Newtown Pippin,.

Rome Beauty, and Sturmer Pippin.

In districts where the three first-named apples do well it would be
wise to ]ilant them only, because there is more money in them than in

any other variety that can be exported.
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Because an apple is a good keeper, it does not follow tliat it is

suitable for export, it is far better, and more profitable, to grow
apples tliat have already a good name in tbe London market, than
sorts that, however good they might be, are not so well-known.

Suitable Varieties for the Local Market.

The following is a good selection of fruits to plant either for home
use or local markets, arranged as nearly as possible in their order of

ripening :

—

Mr. Gladstone,
Emperor Alexander,
Jonathan,
Reinette de Canada,
Cleopatra,
Esopus Spitzenburgh,

Apples.
London Pippin,
Munro's Favourite,
Rome Beauty,
Scarlet Nonpareil,
Rymer,
Stone Pippin.

William's Bon Chretien,
Doyenne Boussoch,
Capiaumont,
Bosc,

Early Rivers,

Early Orleans,
Angelina Burdett,

Diamond,

Oullin's Early Peach,
Royal,
Hemskirke,

Early Purple Guigne,
Burgdoff's Seedling,

Twyford Bigarreau,

Briggs' Red May,
Amsden's June,
Hale's Early,

Roaring Lion,

APRICOTS.

CHERRIES.

Marie Louise,
Anjou,
Broom Park,
Josephine de Malines.

Washington,
Yellow Magnum Bonum,
Pond's Seedling,

Coe's Golden Drop.

Mansfield Seedling,

Moor Park,
Dundonald.

Eagles Seedling,

Bedford Prolific,

St. Margaret.

Crimson George,
Foster,

Lady Palmerston.

La Marguerite,

FIGS.

White Genoa.

GOOSEBERRIES.

RED CURRANT.

La Versailles.

BLACK CURRANT.

Carter's Black Champion.

STRAWBERRIES.

Edith.

Crown Bob.

Trollope's Victoria.

Pruning.

Trees newly planted, if one year old, should be cut back to the

height it is desired to have the stem of the tree, two feet is a good

height. Two-year-old trees should have the branches cut back to

from four to six inches to an outside bud, cut with a sharp knife,

slanting upwards above the bud. Trees of older growth should have
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the brandies thinned out, and the main branches that form the frame-

work of the tree shortened back, and, as a rule, cut off two-thirds of

the growth of the current season's wood, leaving about one-third to

form the fi-amework of the tree. In pruning peaches it must be

borne in mind that the fi'uit comes on the young wood, so that a fair

supply of wood of the previous season's growth should be left to

furnish a crop of fi'uit. Trees that have reached the full bearing

stage, in addition to the shortening and thinning out of the branches,

should have the fruit spurs regulated, by a judicious thinning and
shortening back of the fruit spurs. It is a matter of complaint, with

many orchardists, that some of their old trees, although they produce

a heavy crop of bloom, fail to set their fruit, this is caused by the tree

exhausting itself in blooming, and not having sufficient strength left

to set a crop of fruit. One of the greatest oifenders in this respect is

the Winter Nelis pear, when old this variety becomes very thickly set

with fruit spurs which bloom very profusely, then drop without setting

any fi"uit ; but if half, or two-thirds of the fruit spurs had been cut

off, the bloom would have been stronger and a fair crop of fruit would
have set.

If orchardists would carry out the above instructions with some of

their old and unfi'uitful trees, the result would be a revelation to

them.
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THE LONDON MARKET FOR PRESERVED FRUITS.

By J. M. Sinclair.

Canned Fruit,

The consumptiou of canned fruits, especially apricots, peaches
and pears, is larg-ely increasing throughout the United Kingdom,
chiefly due to the wide distribution of those exported from California.

The care taken by the Califoj-nians in the selection of fine fruit for

this purpose, prepared and canned in a faultless manner, and the sale

of it at a price which put it in the power of the masses to purchase,
has led to a large and regular consumption of this article. The fact

that over £812,000 worth is imported from the United States, nearly
all from California, will indicate how much their fruit-growers are

benefited by developing this trade. This canned fruit is nearly all

shipped by sailing vessels from California, the voyage being quite as

long as from Victoria. During the past two years prices have not
varied to any great extent, and, at present, the .ruling quotation for

Californian standard apricots, two and a half pound tins gross, is from
OS. 6d. to OS. 9d. per dozen ; and peaches and pears, 6s. 6d. per dozen

;

for 8 lb. tins gross, extra apricots, 7s. to 8s. per dozen. The two and
a half tin is the most marketable size, and that in which the largest

trade is done. The three pound tins contain a large fiaiit of better

grade than the two and a half pound tin, and 'a thicker syrup is used.

I submitted some samples of Victorian apricots and ])eaches to one of

the largest London brokers, and he pronounced the fruit to be excel-

lent, but stated that the syrup in the three pound tins was rather thin,

the trade requiring it heavier. During the past two years canned
pears have come into favor, and are preferred to the apricot, importers

informing me that two cases of pears to one of apricots are now sold.

The Bartlett or Williams' Bon Chretien is the best canning variety.

The whole output of a Californian canning company is frequently

bought up in advance, especially any which has earned a reputation

in selection, grading and putting up in the best possible manner.

Californian companies are now forwarding considerable quantities

of their fruit in glass jars, the finest peaches, apricots and pears

only being used. These contain about the same quantity of fruit as the

two and a half pound tin, but there are also some of a larger size. They
are beautifully put up, and the demand for them is increasing, the

price charged being about thirty per cent, higher than for the tinned

article.

I think the time is approaching when Victoria will be able to

enter into the trade of supplying canned fruits for British consump-

tion, as prices are showing a tendency to gradually advance, since the

Californian output, which is the principal one in the world, has met
with a wide and sustained demand, but in any case there should be

an outlet in the other Australian States and New Zealand.
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Dried Fruits.

Apricots are imported from California, the first arrivals coming in

December, being sent overland across the States in order to be in

time for the Christmas trade. These are subject to a duty of 7s. per

cwt. The fruit is packed in 25 lb. boxes, and realises generally about

from ;3;3s. to 70s. per cwt., according to quality. Present quotations for

the different grades, c.i.f., London, are :—Ordinary quality, 38s. to

88s. per cwt. ; medium, 40s. to 45s. ; fine, 48s. to 55s. The freight

from California to London is 6s. per cwt. During March last good
Califonian sold at 62s., and South Australian at 58s., a little im])rove-

ment taking ])lace in April when some Mildura made over 60s. The
trade in dried apricots is a comparatively new one in Great Britain,

and, although it has not yet assumed large dimensions, possibly on

account of the wide distribution of canned apricots, an increasing

demand exists for a first class article. It remains to be seen whether

good Mildura apricots will be able to compete with Californian, but if

shipments are mad^ it should only be of the finest grade fruit.

Prunes are imported chiefly from the South of France, with some
also from California, arriving about the middle of October. The
quality is determined by the size and colour of the fruit. These are

also dutiable at the rate of 7s. per cwt. They are packed in half-

cases weighing 56 lbs. or quarter-cases of 28 lbs. I regard the Cali-

fornian prune as superior to the French, and in that country great

areas are placed under this fruit, in order to supply an enormous
demand for this article from the Eastern States. In the Goulburn

Valley, from what I saw in California, their varieties of the prune would
do well. The Californian crop of dried prunes reaches the enormous
total of 150,000,000 lbs., and the larger proportion is consumed in the

States, although a very considerable trade has been developed with

Europe.

Peaches come from California, packed in 25 lb. boxes, and there is

no duty on them. Prices range about the same as for apricots, but so

far this fruit is in limited demand owing to the excellence of the

canned article.

In Eaisins, Valencias sell at from 88s. to 40s. per cwt. ; fine, 48s.

to 50s. ; and choice, at 55s. to 75s. Prices are higher this season on
account of a short crop. Sultanas, ordinary, 40s. to 42s ; medium,
44s. to 46s. ; fine, 48s. to 50s. ; and choice, 55s. to 60s. Muscatels,

ordinary, 40s. to 50s. ; medium, 60s. to 65s.; fine, 85s. to 100s.; on
trays, 80s. to 110s. Duty, 7s. per cwt.

Currants, Vostizza, the finest range from 21s. to 40s. per cwt.

;

other classes, from 13s. to 20s. The duty is 2s. per cwt.
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DIRECTIONS FOR TOBACCO GROWERS.
By Temple A. J. iSmitJi.

Transplanting.

The successful tobacco grower will have his field in thorough order

by the time his plants are ready for putting out, i.e., the land is well

ploughed, if possible, to a depth of 8 or 10 inches, and well pulverised.

It is wise to plough the intended tobacco patch late in the autumn,
aud again just before the plants are set out ; this will give less trouble

with weeds and insects later on, and will also bring the ground into

better condition. In almost all cases it is well to roll the field after

harrowing. The level field has proved the most suitable in Victoria,

though if your land is excessively moist the American system of ridg-

ing might be advantageous—this means the throwing of two furrows

together at distances of 8 feet 6 inches apart, then working the plough

across the field at right angles at the same distance apart, leaving the

appearance of a htige chess board. The plants are then set at the

cornev of each square. In our drier climate, however, this system is

not to be recommended.

The usual plan followed here is to mark out the field into 3 feet

6-inch squares, with a marker made like a rake, with three teeth

distant 3 feet 6 inches apart. This can be drawn by a man from end

to end of the paddock, and aftei-wards at right angles, the corners

marking the place for the plant. A line, with marks every 3 feet

6 inches, is also commonly used. It is very necessary to keep the

rows of plants straight, so that later on the horse hoe or scuffler can

be used without damage to the tobacco.

When the plants have leaves from two to three inches in length

they are ready for pulling, and care must be used in doing this branch

of the work not to injure either the heart of the plant or the root.

The experienced grower will take the tips of the leaves in one hand,

and with the other loosen the earth round the roots with a narrow-

pointed stick. In this way the plant is drawn with few roots broken,

and there are many particles of earth attached. If the soil is dry or

hard, in the seed-bed, it is watered beforehand, generally over night,

to allow the ground to soften. Plants should always be pulled the

day they are to be put out, and kept in a cool, shady place until put

in the ground. A basket, or large tin bucket, is generally used by

the planter, and he is careful to keep all the roots of the {)lants together

to the centre of the bucket, as this method facilitates the work, and

helps to preserve the young plants.

In the field much depends on the amount of labor the planter has

at his disposal for the system to follow. When men are plentiful, the

o-eneral custom in "Victoria is to have two men ahead with hoes to

choj) up the ground where the plant is to go, two more follow putting
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in the plants. If the ground is in first class condition, little or no

hoeing is required. In placing tlie plant in tlie ground, the operator,

eitlier with a stick pointed at one end, or with his fingers, makes a

hole about 4 inches deep, in this he places the roots of the plant,

being careful not to have them doubled, he presses the soil firmly

round the root, leaving the surface round the stem free. Each

planter takes two rows tlirough the paddock, planting first on the

left and then on the right as he i)roceeds. Should the ground be dry,

each plant should be given a pint of water in the evening, and if the

sun be very hot or hot winds be blowing, a slight covering of grass or

light material should be placed over the plant, to be removed when
it is well established.

A good man will plant an acre in two days, but the usual allow-

ance is one acre in three days. Tobacco planting machines are much
used in some parts of America, and have been found a saving in

expense and time. It is a two wheeled machine drawn by two horses,

it requires a man to drive and two boys to drop plants, and will set

from three to six acres per day ; it carries a supply of water and each

plant is moistened under the surAice as planted, and is said by those

who have used it, to do tlie work, in well prepared land, better than

hand labor. After the first planting is over, it will be necessary to

replace those that do not take, of which there will always be a

proportion, according to the season and the state of the ground.

Cut worms also attack the young plants, but they should not be

numerous if the ground has been well worked during the winter, and
the weeds kept down.

When the ])lants are well established, the horse-hoe should be

freely used between the rows, and the soil immediately round the

plant gently loosened with a light hoe or knife.
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STINKING SMUT EXPERIMENTS.
By D. McAljmie.

The Plan Adopted.

Experiments were again carried out in the prevention of Stinking-

Smut, and the three substances which had given most successful

results in the ])ast were tried, viz.^ bluestone, formalin and corrosive

sublimate.

In a previous experiment, 1,000 grains of the same variety of

wheat were taken for each treatment, bnt in this instance a bulk
sample was treated, and an ordinary farm drill was used to sow single

strips for each plot the full width of the drill and one chain in length,

so that the conditions closely approached those in existence on an
ordinary farm. The test, however, was naturally much more severe

than it would be in ordinary practice, for the farmer does not generally

sow seed which is visibly affected with smut, while here the grains

were all so coated with smut spores that they looked quite black.

The badly smutted grain chosen for the purpose was daraped and
then the seed wheat, Queen's Jubilee, was thoroughly mixed with this,

so that every grain received its coating of smut-spores. Though
special care was taken to break the smut-balls, some doubtless

escaped, and this would account for the presence of h small amount of

smut in the crops, the seed of which had been treated. The smut-

balls are unacted upon by the substances used, and they would
afterwards be crushed in the drill when the seed was sown and thus

serve to reinfect the seed.

Methods of Treatment.

1. Bluestunk or Sulphate of Ooppek.—It is essential for the

success of the treatment that the genuine sulphate of copper be used,

and not the so-called agricultural bluestone which is sometimes sold,

consisting largely of green copperas or sulphate of iron. In my report

for the year 1900, it was shewn as the result of experiment, that the

sulphate of iron cannot be relied on to destroy the spores of stinking

smut.

The bluestone was used at the rate of 1 lb. to every 5 gallons of

water and when thoroughly dissolved, the infected seed enclosed in a

bag, was dipped for a minute or two, till all the grain was thoroughly

wetted, and then hung up to dry over-night.

2. FoRMALiK, which is a liquid, was used at the rate of 1 oz. in 6j

gallons of water, that is a proportion of 1 in 1000, or 1 lb. in 100 gallons

of water. The seed was dipped for a few minutes, and remained in

the wet bags over-night. It was then allowed to dry before sowing.

3. Corrosive Sublimate or Mercuric Chloride is a very poisonoue

substance and therefore requires great care in the handling. It was
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vised in the proportion of 1 in 1,000, .that is 1 lb. in 100 gallons of

water, and after being thoroughly dissolved, the infected seed-wheat

was immersed in it, as in the case of formalin.

The following morning, when the seed was dry, the plots were

sown with an ordinary farm drill in single strips alongside each other.

4. Check Plot.—There was a check plot of equal extent to the

others in which the infected grain was sown without any treatment

whatever, so that the eilect of the various treatments on the resulting

crop coidd be compared with each other, as well as with the untreated.

Results of Treatment.

In order to estimate results on such relatively large plots, it was
necessary to adopt some plan whereby the proportion of clean to

smutty ears could be approximately determined. Accordingly, two
strips, the width of the plot, were selected at some distance from each

other and one yard in length. The total ears were counted in each

strip, and an average of the two taken, then this sum was multiplied

by the length of the plot in yards, thus giving a sufficiently close

approximation to the total number of ears in the plot. Next the

smutted heads were counted in each treated plot, which were searched

three times for smutty ears in order to ensure accuracy. As the crop

was just fully ripe, the smutted heads were easily detected among
the clean ears, and under the conditions that existed there was no
probability of any appreciable error.

In the check plot a different method of counting was adopted,

as almost every ear was smutted, and numerous small patches were
selected at random. In this way an average of 910 ears were
found smutted in every 1,000 counted—that is, 91 per cent, of smutty
ears.

This mode of reckoning was found to be unsuitable for the

treated plots, because the smut there was so scanty that large

stretches were absolutely clean. Thus in the plot treated with
formalin, after counting two lots of 1,000 heads each, none were
found diseased, and only 232 smutty ears were picked out of the
whole plot.

In order to allow for smutty ears in the treated plots over-

looked or undiscovered, 10 per cent, was added to the actual

number recorded, so that the relative merits of the different fungi-

cides used are approximately shown. The results were as follows :

—

Bluestone .

.

1 lb. to .5 galls. J5 per cent, of smutty ears or 1 in 1,214
Corrosive sublimate I lb. to 100 ,, ^ ,, ,, ,, or 1 in 732
Formalin .. 1 lb. to 100 ,, ^-^ „ „ ,, or 1 in 366
Check Plot .. .. .. 91 ,,

Remarks on Results.

The advantage of the treatment of the seed for stinking smut
stands out clearly in these experiments. Bluestone proved the
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most successful, with only xV per cent, of smutty ears, while for-

malin treatment gjtve ^—j per cent. In a previous year, when the
experiments were conducted on a smaller scale, these three sub-
stances entirely prevented the appearance of smut, and I am
inclined to think, as already hinted, that some smut balls may
have escaped crushing, and thus the treated seed would be re-

infected when sown with the drill. In this event it is probable
that the bluestone treatment would largely preserve the grain from
infection as a considerable quantity of the material adheres to the

seed.

In Guides- to Groivers, No. 44, dealing with Bunt or Stinkino- Smut
of Wheat and its Treatment, it was shown that when smutty wheat
was dipped in kerosene tins and the smut-balls carefully skimmed otf,

there was no infection. The bluestone treatment has been proved
effectual against stinking smut, but it has the serious drawback to the

farmer of being rather injurious to the seed-wheat. Formalin has an
advantage over bluestone in this respect, and it is well worthy of being
given a trial in the treatment of seed-wheat for stinking smut.

In the United States of America, where the Agricultural Experi-
ment Stations have tested a number of different methods for the

treatment of this smut, it is now recommended to sprinkle the grain

thoroughly with formalin at the rate of 1 lb. to 50 gallons of water,

and leave it in piles over night before sowing. In our experiments
only half this strength was used, that is 1 lb, in 100 gallons, and no
doubt there would be an increased efficiency from employing the

stronger solution. Formalin may be procured fi-om Messrs. Felton,

Grimwade and Co. or Rocke, Tompsitt and Co., Melbourne, at the

rate of 2s. for 1 lb. bottles, or 18s. a gallon.
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FROZEN POULTRY IN SOUTH AFRICA.

By J. Kirk Hunter.

The Position and Prospects of the Trade.

I have just obtained a return of the imports of frozen poultry into

Cape Colony for 1902, and find, as I had expected, that they show
a marked increase on those for 1901, and although Victoria has par-

ticipated in that increase, yet she has not done so to the same extent

as the United Kingdom, which now tojis the list.

The following is a comparative statement of the imports for 1901—2.

Value.Country whence
Impoi ted.

United Kingdom
New South Wales
New Zealand
Queensland .

.

South Australia
Victoria

Natal
Argentine Republic
Tasmania
Canada

1901. 1902.

/3,379
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arraugements for grading-, inspectiou, and packing, Victoria should
not only maintain but improve her position against all com))etitors.

That this has not been done can hardly be explained by the drouglit,

which seems to be seized upon as sufficient pistiticatiou for all the ills

and defects of all our products.

Big as this trade is at present, it possesses a potentiality tliat

warrants the breeders for export in enlarging the scope of their opera-

tions, and should induce shippers to bestow every care, thought, and
attention upon the condition of the birds and method of killing, pre-

paring, packing, &c., so that they may open in the most satisfactory

manner possible. That this has not always been the case in the past,

I have had numerous instances to prove during the course of my
enquiries.

Many good shipments have, of course, been received with which
no fault could be found. ( )f these we hear very little. They are

taken as a matter of course, and from the buyer's point of view it is

not policy to be complimentary about a purchase, even if he fefls it

is deserved. It is about the bad stuff of which, unfortunately, there

have been instances, that we hear most, and it is marvellous how
rapidly the knowledge of one inferior consignment spreads, and how
it is calculated to create the opinion that the uniformity of quality

and condition of Australian ])oultry cannot be relied upon.

The products of high grade suffer from the defects of the inferior

sorts, and so I argue the need of some arrangement for the equalisa-

ti(m of the conditions of export, and the issue of a uniform Federal

certificate.

Russian Poultry-

Referring to the statistics already given, and noting the big

increase in the value of the imports from the United Kingdom, it

must be understood, the amounts mentioned do not represent

English bred poultry ; it is mostly Russian, shipped by English firms.

The Russian poultry is unquestionably the most popular in the

African market at the present time, and anyone not l)iassed must
admit deservedly so.

The reasons are plain and unmistakable, in the first place it is

obvious the birds have been bred and fed specially for export, as they

proclaim great equality in size and weight, which average just abou
three pounds each. They are mostly small framed birds and at this

weight are plump and fleshy. They are also plucked with evident

care, all feathers and stubble and every particle of down possible

being removed. They are neatly trussed with the lusad and neck

wrapped in white paper and tucked under the right wing.

When killing they make a deep incision in the neck, close to the

head, after dislocation of the neck, which promotes thorough bleeding,

and 1 think accounts for the clean, white and attractive appearance of

the flesh. They have a high reputation for tenderness and flavour
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when cooked and those 1 have pai'taken of were deserving of credit in

both respects.

The first shipment of Russian fowls that I saw were packed in

cases containing one hundred birds, but this is too big as many of the

retailers have very limited cool chamber accommodation ; consequently

a big risk of loss was taken by buying a full case of 100. To
meet this objection, the cold storage companies had to open cases and
take therefrom whatever quantity was required by the client. This

meant a lot of handling and the risk of depreciation. They have,

therefore, in their recent shipments been packing in smaller cases of

12 and 24 birds each. These cases are better than Victorian. They
are made of heavier timber. Each case has five one-inch auger holes

at each end, which allow ample ventilation. These holes are covered

inside the case with a fine mesh wire gauze, which, whilst not

retarding the current of air, prevents the intrusion of vermin, insects

and dirt.

In Fitch's English packing, which is considered the best, there are

18, iO, 22 or 24 birds each in small square cases, which are strong and
protected in the way above described. These birds are also very

cleanly plucked and carefully ])acked, each is wi*apped in a light

brown or buff coloured paper, but this feature I do not like, nor is it

appreciated in the trade, as when thawing the paper clings to the

fowl and cannot be easily removed; thus giving the bird an un-

attractive appearance that depreciates it in the eyes of buyers.

Canadian Poultry.

To say that we hear a good deal of Canadian poultry and that

considerable orders are being secured for it, would seem to be scarcely

justified by a glance at the small value of imports for 1902. This

amount, however, I'epresents merely the first sample shipments which
arrived hear about the end of the year, and which having made a very

favourable impression on those who tried it, fairly large repeat orders

have in many instances been given, and next year's statistics will tell

quite another story so far as the importation of Canadian poultry is

concerned ; always of course provided they maintain the standard of

quality of the preliminary shipments, which, I should say, they are not

likely to depart from.

In plucking and packing they evidence that great care has been
taken, and the flesh possesses a rich creamy plumpness that makes
them very attractive. They are fr.ozen with the legs fully extended,

which method is favored by many of the retailers, as it enables them
easily to make an attractive window display by suspension from a rod.

They are packed twelve in a case 18^ in. deep, 4 in. wide and
2 ft. 7^ in. long, with neck and feet alternately reversed.

Generally speaking the Canadian fowls are much bigger than the

Russian. I saw one shipment of magnificent birds, Plymouth Rocks,
and the cases of 12 fowls each averaged 61 lbs. net. They wer^
young, tender and exceeding attractive, and commanded a ready sale.
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although they cost f.o.b., Montreal, 9d. per lb. Repeat orders,
however, have been accepted at 7|d. The mainteuarice of the same
standard of quality and packing as these, cannot fail to command a
big business.

Defects in Australasian Shipments-

Birds from New Zealand have also been shown me at times as

being better than ours, but so far as I have seen we have nothing to

learn from that Colony regarding this trade. In most respects our
production will fully hold its own with theirs. If anything, probably
theirs are plucked cleaner than Victorian, but they possess the same
fault of discoloration. As regards Victorian fowls, one is compelled
to admit, even regarding the best of them, when they are seen on the
poulterer's slab sandwiched between the Russian and Canadian that

we have still something to learn, and that we are at best but third in

the race for the trade.

Most of our fowls are well-conditioned, but owing to ineifective

bleeding, they become badly discoloured, showing numerous black
blood clots, and their appearance alone creates a comparison that is

dead against us. This defect is stated also to shorten the period of

their wholesomeness after being exposed for sale. The leading
poulterer here informed me that he can depend on the Russian and
Canadian fowls to keep fresh and sweet from the time of opening the
cases, for at least five days, whereas in the Australian, decomposition
sets in after the third day.

Another cause of complaint against Australian poultry is that of

irregular grading. One large importer in Durban assured me it was
no uncommon thing to have four or five different weights in a case of

15 birds, and I have myself seen a 3^ lb. fowl in juxtaposition with
one of 24 lbs.

A merchant showed me an invoice for 1,000 Russian young fowls,

averaging 2^ lbs each, and he assured me that from experience he
was justified in asserting that if the whole lot were weighed in-

dividually, that the variation would not exceed one or two ounces at

the most. This is explained by the fact that they are all of one
breed, they are mostly hatched about the same time, they are fed and
fattened on the same kind and quantity of food, consequently there is

great evenness of growth, development and weight. The weights most
preferred are from 3 to 3^ lbs. each.

The Range of Prices.

It frequently happens that some little defect in the preparation of

an article is atoned for by a reduction of what may be considered the

standard market quotation, but in the question of price as in other

matters, we are at present at a disadvantage with other countries.

Canada quotes now TJd. per lb.

Russian Fowls, 3 lbs., London packed, are 4s. to 4s. Gd. per pair C.I.F.

Victorian, 3 lbs., 5s. to 5s. 6d. per pair C.I.F.

New Zealand, 3^ lbs., 4s. 9d. to 5s. 3d. per pair C.I.F.
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Other Classes of Poultry and Game.

For all classes of poultry there is a good and constant demand,
and I am glad to report that the ducks received from Victorian

shippers give every satisfaction. Everywhere I have called I have
enquired the opinion of these, and in every instance it was of a com-
plimentary character. Our turkeys are also well regarded, and a

bigger trade should be done in them. The trade at all the leading

African centres is large and increasing, and in Johannesburg there is

a big demand for ])0ultry and game of all kinds. I think a fair

business could be done from Victoria in pigeons well packed in cases

of say 50 or more each. Wild duck would also command a ready sale.

The trade in hares and rabbits has not yet attained very large

dimensions, but there is a fair demand, and it will steadily increase.

Victorian shipments arc well regarded, and we should always be able

to maintain a fair share oi the trade.

How to Improve Our Position.

In this poultry trade of Africa fowls are, of course, much the

biggest item, and they frequently form the criterion of value of all the

other items. Whoever does these well in point of quality, condition

and price, is pretty certain to secure the clients orders for his require-

ments in other lines, but to fail with fowls, for any reason whatever,

means frequently barring the door to other business.

I sincerely trust Victorian farmers and other poultry breeders for

export will attach due importance to the immense held that exists for

their products here, and that they will, by breeding a good and suit-

able class of poultry, and by feeding and fattening them on some
recognised plan, enable the shippers to secure a much larger share of

the trade.

The ship|)er must see to it that the prices are such as will enable

us to successfully compete with other countries, and the experts of

the Department must see that the other points in which we are at

present deficient are remedied, viz. :

—

(a) Closer attention to grading, with the view to securing, as

far as possible, uniformity of weight.

(h) More careful plucking and cleaning, together with more
effective bleeding, to improve the apj)earance of the

birds.

(cj Better cases, ventilated in the way I have described.

As regards packing, 1 feel sure that any firm who will go to the

small expense of wrapping each fowl in thin white muslin, such as is

used for inner meat wrapping, will find it greatly improve their

appearance when opened here, and repay them for the trouble.

I think, also, it would be an advantage to use a distinctive brand
for poultry as is done for butter.
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1 have iiad my attention drawn to the frailness of the Australian

cases, many of which are scarcely fit to stand the somewhat rough
handling they receive at the African ports. 1 have seen them in

various stores falling to pieces, which occasions unnecessary handling

of the contents, and the risk of depreciation. The Canadian and
English are both stronger cases, the latter of which I have already

described, and it is the correct kind of case to use to insure the

poultry opening to the best advantage.

I trust what I have written may be some help to Victoriau

breeders and shippers of poultry in assisting them to know the

present position of the trade here, and how to cope with it, and that

when the statistics of imports for 1903 are published it will be found

that Victoria has regained her position as principal supplier of the

poultry imported to South Africa.
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ANIMAL PARASITES.

• By A. A. Brou-n, M.B., B.8.

No. VIII.

Lung Worms in Sheep.

Lung worms when present in large numbers may cause the death

of lambs by blocking up the windpipe and bronchial tubes. The air,

when the tubes are blocked, cannot enter the lungs in sufficient

quantity, and the animals die of suffocation. The worms may also set

up, by the irritation they occasion, inflammation of the lungs. A large

amount of secretion is found in the bronchial tubes of infested lungs,

and in this secretion large numbers of the worms are present. This

excessive secretion also assists in blocking up the air passages and
aggravating the symptoms.

Tbbatment.

Treatment will not avail much when the worms have surrounded
themselves with fibrous capsules, or when they have taken up their

residence in the finer bronchial tubes. Not much chance of cure is

then to be expected from the internal administration of drugs. Drugs,
which might be effective when brought into direct contact with the

worms, are valueless in the treatment of a disorder where their action

can only be of remote application.

As a rule the drugs used to destroy parasites owe their virtue to

their local action. When they come into direct contact with a parasite

they either kill it outright or paralyse it so that it releases its hold of

the mucous membrane to which it had attached itself. Santonin, for

example, when given with proper precautions, readily causes the death
of round worms inhabiting the intestinal tract. Bisulphide of carbon
kills parasites inhabiting the stomach. Upon the pathology of the
condition depends the treatment. If the worms are lodged in fibrous

nests, or have gained the remotest ramifications of the bronchial tubes,

no treatment can effect much benefit. As it is, of course, impossible in

any individual case to decide the pathology whilst the creature is still

living, it may not be inadvisable to give such expectorants as carbonate
of ammonia and ipecacuanha in ordey to see whether their adminis-
tration will bring about relief or assist in cure. Inhalations of

ammonia provoke coughing, and thus aid the expulsion of both the
retained secretions and the worms. If the lambs affected with luug
worm are valuable, the best treatment would consist in the adminis-
tration of carbonate of ammonia, 10 to 15 grains thrice daily, and also

in daily submitting the animals to the fumes of sulphur. A well-built

stable or suitable room of any kind should be used for the
purpose of storing up the sulphurous fumes. All cracks and
ventilation apertures should be blocked ^^up. Sulphur moistened
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with spirit should be placed on im iron vessel or shovel over
a bucket of water, and the lambs should be fastened in the
room ; the sulphur is then ignited, and the doors securelv closed.

After the lambs have inhaled the fumes for about fifteen minutes they
should be removed to the fresh air. Violent cout>-hing will be set up by
the irritant effects produced, and many of the worms will be expelled.

Formic-aldehyde gas should be given a trial as a remedy to promote
the expulsion of worms from the air passages. To generate formic-
aldehyde gas, formalin tabloids are vaporised in an alformaut lamp,
and the lambs are subjected to its influence in a close room for frtjm

three to five minutes. The inhalation treatment, whether by ammonia,
sulphur, or formic-aldehyde, should be practised daily, and abandoned
when there is no longer any difficulty of breathing on the part of the
animal.

Sheep grazing over soils rich in common salt are particularly free

of lung worm. Salt is a parasiticide. Lung worm does not prevail in

salt-bush country, and in such districts fluke also is absent. Animals
affected with lung worm should be isolated in a high, dry paddock
remote from water courses, and the water furnished for drinking
should contain common salt and sulphate of iron. Lung worm prevails

in damp, marshy localities and is particularly rife in wet seasons.

Marshy lands are not suitable for sheep. There they not only contract

lung worm, but fluke and foot-rot. Lung-worm, fluke and foot-rot are

the scourges of marshy land. In the high, dry, sandy places sheep
thrive best. It may happen in the course of time that frotn the

utilisation of marshy lands for other purposes than grazing sheep, or

from a proper system of draining and treating such lands, lung worm
may become less connnon. It is only on marshy lands that the disease

is contracted, and removal of sheep from infested areas may in the

course of time be the step that pastoralists will adopt. By annually

burning off the pastures of places known to be infested, the embryos
may be destroyed. In cattle, pigs and dogs, the worms are almost

always found in the trachea or windpipe, and expectorants, along with
inhalations of ammonia, sulphur, etc., will cause their expulsion by the

fits of coughing which the remedies excite.

Gapes in Fowls-

The parasite that causes this disorder is the Sclerostotiia synyaiuus,

a red cylindrical worm. The male is from ~ to j of an inch, and the

female from i to 1 inch long.

Symptoms and Treatment.

The fowls are noticed roaming about with wide open mouths and

making strainiug efforts, as if endeavouring to expel the invaders, and

making a low peculiar noise.

Treatment consists in the mechanical removal of the im]n'isoned

worms. Take a feather and stri]> it to within al)out an inch of the

top, and di]) it into oil of turpentine. Sieze hold of the tongue of the
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bii'd and draw it forward, the opening of the windpipe is thus

brought within easy reach. Now introduce the oiled feather into the

windpipe and carefully twirl it round and round, by this procedure

the worms are detached, and on withdrawing the feather they can be
seen adhering to it. Turpentine, being an irritant to tlie mucous
membrane, excites coughing, and by the act of coughing any worms
not removed by the agency of the feather are urged to leave the

windpipe of their hosts. When the fowls breathe with their mouths
shut, and by their no longer making straining efforts, it can be
concluded cure has been effected.

The water given to fowls to drink, when an epidemic of " gapes "

prevails, should be drawn from ta})S and renewed daily. If tap water
cannot be given them, water drawn from ponds or wells should contain

salicylate of soda in the proportion of 3 teaspoonfuls to a qviart.

Salicylate of soda kills the embryos, and it is not inadvisable to put a

little of it into every drinking vessel. All birds affected should be
isolated and kept in as small an enclosure as possible, preferably one
with a brick floor. The floor should be washed daily with strong

solutions of phenyle, as this destroys the coughed up worms and
embryos. Poultry should be kept off marshy places as it is in such

spots that they pick up the embryos, either free, swimming or enclosed

in the bodies of snails, &c.
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TWO YEARS' FIELD WORK OF THE CHEMICAL
BRANCH.

By F. J. Howell, Ph. D.

(A Paper read before the Shepparton Conference, July, 1902.) .

Continued from page 14.

PART 2—THE CENTRAL, SOUTHERN AND
WESTERN DISTRICTS

We cau pass now to the soil requirements of the Central, Southern,

and Western districts, and shall find problems in each case of far

greater complexity. The one crop, or one class of crop of the North
gives place to variety—an unbroken succession of the same crop is

replaced by systems of rotation, and soil uniformities are lost in soil

diversities. Climatic conditious also reveal differences equally as

marked. All these differences have their influence on the matter of

manuring. A heavier rainfall admits of much heavier crops, and as the

greater the crop the greater the quantity of plant food removed from,

the soil, soil exhaustion becomes more rapid and more pronounced.

The system of farming also adopted on the various holdings will each

show its effect. Carefully thought out rotations might even, in certain

respects, add to the fertility of the soil. We know how the inclusion

of a pea, bean, or clover crop might add to the nitrogen in the soil

;

or how the repeated remt)val of root crops might exhaust it of its

available potash. In older settled districts then, with a rainfall

admitting of heavy crops, with various systems of farming and soils

showing large natural variations it will be difficult or impossible to

prescribe a system of manuring that might apply to every farm and
every crop, as it practically does to the Northern area, but, even

admitting this, there might be a feature common even to the soils of

all these farms, and our experiments, few as they are, allow us, with a

certain measure of certainty, to say what this is. The only. soil

deficiency requiring consideration in a system of manuring in the

North was found to be phosphoric acid. The soil deficiency requiring

the most, though not the only, consideration in our Central, Southern,

and Western districts, is, if our experiments are sufficiently numerous to

allow us to generalise, also one of phosphoric acid. There may be

soils where this is not so, but these may, I think, be regarded as

exceptions. An examination of the tables will show the dominant

influence of jihosphoric acid in the manures used even on the soils of

these areas. It will be seen from the tables of the Central district

that I have given the results of seven tests. The first three plots

have been treated with a complete manure, that is a manure contain-

ing the three ingredients, nitrogen, phosphoric acid and potash. The
No. 1 is a light dressing; No. 2, twice the quantity; No. o, three

times the quantity. On No. 4 plot, nitrogen has been left out of the

complete manure ; on No. 5 plot, phosphoric acid ; and on No. 6 plot,

])otash. That is on plots 4, 5 and 6, manures containing only two

ingredients each have been given. Turning to the results of the

complete manures of plots 1, 2, and o, it will be found that the
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medium dressing gave the heaviest increase—over one ton to the

acre. This alone is of interest, as showing that it has been possible on

the soils of this district, regarded as of great natnral fertility, to still

further increase the yields, through the application of manures, by

more than one ton. The yields of some of the unmanured plots of

these sdils reached nearly three tons per acre. Coming to plot 4,

where nitrogen has been left out, and comparing the increased yield

with plot 8, where it has been given, it is seen that leaving nitrogen

out of the manure has resulted in a loss of four cwt., an indication

that nitrogen manuring has slightly benefited these soils. The

same thing also appears on plot 5, where potash has been left out, but

not quite to the same extent, as the loss here is slightly (jver three cwt.

TABLE C—SHOWING INCREASED YIELDS IN LBS. DUE TO MANURING
IN CENTRAL AND SOUTHERN DISTRICTS.

Hay Crops in Central Districts.

Number of Plot
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Taking- the increased yield on plot 6, a fact of great significance
becomes at once apparent. The leaving out of phosphoric acid in this

plot has resulted in a loss of 1,571 lbs. A feature then common to

the supposedly fertile soils of this district is, as with the Northern, a
marked deficiency in phosphoric acid, but the similarity ends here,
for in the Northern soils an application of a manure containing phos-
phoric acid only, gave practically the possible limits to an increase in

the wheat yield, while in the soils under review nitrogen, and, to a
less degree, potash seemed also necessary. On such soils, genei'ully

speaking, an application of

14 to 2 cwt. ordinary superphosphate,
1 cwt. nitrate of soda,

^ cwt. potash chloride,

ought to result in an increase of from 1 ton to 8U cwt. of hay per acre
the first year. What the after profits might be the second year I will

call attention to later on. Of course, I know there are farmers in this

district who will maintain that such a complicated, and such a heavy
dressing of manure is by no means necessary, and that yields almost
as great can be secured by an application of phosphoric acid only, in

the form either of superphosphate or Thomas' phos])hate. If actual

weights were taken it would be found, judging by our experi-

ments, that the estimated increased yield due to a superphosphate or
Thomas' phosphate alone was in excess of what was really obtained

;

for, in our ex})eriments, we find where superphosjjhate only has been
used that the yield is only half of what it is with the complete
manure, and thei'e is every reason to think that, by a system of con-
tinuous hay gi-owing with a superphosphate only the ground would
soon become exhausted in the other ingredients. The object of

manuring is not only to obtain large increases for a few years, but
also to maintain the fertility of the land, and there are strong reasons
for thinking that in the Central district we must use a complete
manure to do this, always giving our manure containing phosphoric
acid the first consideration. Of course, by rotating our crops,

instead of growing hay continuously, and including a pea crop in our
rotary courses, the necessity of nitrogen manuring would, possibly, be
done away with, and all we should then have to give would be a

superphosphate with a little })otash chloride.

All that we have said of the soil requirements of the Central

districts seems to apply just as well to the more Southern portions of the

State. On referring to the same tables (Southern districts) it will be
found that the system of manuring in the fields has been just the same
as in the Central districts. On the first three plots a complete

manure has been used ; and the increased yields from these plots

can be com])ared with the increased yields on plots where one of the

three ingredients forming the complete manure has been left out.

The results in the first part of the tables are also those of hay crops.

A complete manure, taking the average of nine fields and the figures

of the plot with the medium dressing, has resulted in an increase of

1,881 lbs. On the plot with the heavy dressing the increase has
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exceeded tlie ton. There are five fields only in this district where we
have the full results for comparison. The average of these five fields

on plot 3 is 2,084 lbs. increase. Comparing* this with the increased

yield on plot 4, where nitrogen has been left out, we find there has

been a falling off of 7^ cwt. On plot 6, where potash has not been

included, the reduced yield amounts to approximately 4 cwt. ; while

on plot 5, where phosphoric acid has been left out, the loss amounts
to over 14 cwt. The Southei'n soils, so far experimented on, show
then, like the Central, phosphoric acid as their dominant deficiency as

far as the hay crop is concerned, and to the point that th& small

number of results allow of generalisation ; while the benefit of both

nitrogen and, to a less extent, potash manuring seems apparent.

Results in Potato Manuring.
Experiments have also been cai'ried out in the manuring of

potatoes in the Southern districts, as shown in the same tables, and
the results so far, taking the average, seem to confirm those of the

hay crop. It will be seen, on reference to the tables, that a complete

manure medium dressing has resulted in an increase of 4,927 lbs. of

potatoes. Where nitrogen has been left out there has been a loss of

13 cwt.; potash of lO^- cwt. (nearly), but the omission of phosphoric

acid in the manure has resulted in a loss of over 37 cwt. to the acre.

The few experiments that were carried outlast year in the Western
district have given most gratifying results, as is evident in the

following tables :

—

TABLE D—SHOWING INCREASED YIELDS IN LBS. DUE TO MANURING
IN THE WESTERN DISTRICT.

Hay Crops.

Number ot Plot

Manure Applied

Mr. Edwards, Hamilton .

,, R. Pitman, Hamilton
,, Greenham, Dartmoor
,, Bremer, AUansford

Average of 4 fields

Mr. Edwards, Hamilton ..

Mr. Greenham, Dartmoor

1
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The increased yields reach, in most cases, very high figures. In the

plot with the medium dressing complete manure, there has been a

gain, taking an average of four fields, of 3,632 lbs. of hay, while the

heavy dressing has resulted in an increase of 4,030 lbs. That phos-

phoric acid is the dominant deficiency, as far as the requirements of

the hay crop are concerned, of the soils experimented on is evident in

the returns of plot 5, where phosphoric acid has been omitted in the

manure given. This has residted in a loss of over 22 cwt. of hay per

acre. That nitrogen and potash are also required to a less degree, is

shown in the falling off in yields on plots 4 and (3. In the first case

there has been a falling off of, approximately, 10 cwt., in the second

of 8 cwt. to the acre. Very much the same results come out in the

grain crop of Mr. Edwards, of Hamilton. The manures used in these

experiments were heavy, but the results show splendid profits. On
the plot with the medium dressing we find an increase of 18'67

bushels, while with the heavy application there is a gain of 22"34

bushels. The omission of phosphoric acid in plot 5 has resulted in a

loss of 12| bushels, while the loss owing to the absence of nitrogen is

6 bushels.

Manuring of Rape.

In the manuring of rape, however, in one of the same districts,

the interesting fact seems to come out that the requirements of this

cro]) may differ a little from those of a hay crop. The rape was
grown on the farm of Mr. Greenham, who also grew a crop of hay.

In the case of the hay crop the results distinctly show a dominant
deficiency in phosphoric acid, a marked want in nitrogen, and a

slight res])()nse only to potash. In the case of the rape, however,

phosphoric acid appears, perha]:)s to be the only manurial require-

ment of the soil requiring serious consideration. The increased yields

in this crop are very fine, amounting to over 24 tons.

A Soil That Does Not Respond to Phosphoric
Acid.

There are of course soils in Victoria so fertile that they show
little or no response to the application of manures, but these are in a

small minority only. The great fertility of some of the soils of

Warruambool is well known. Attention might, therefore, be called

to the case of Mr. Glasgow, of Wangoon, where phosphoric acid has

apparently had little effect ; but where nitrogen appears to be the

dominant want. The weight of sheaves without phosphoric acid is

considerably above that where it has been applied, while the

application of phosphoric acid only has in one case resulted in a loss,

and in the other an apparent gain so trifling that it requires no

consideration.

Summary—Central, Southern, and Western Districts.

To generalise then on the soil requirements of the Southern, Central,

and Western districts is not the easy matter that it is with the
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Nortlieru areas. Tlie smaller number of results to hand, and tlie

various other reasons I have already called attention to, ])revent one

speaking with too much confidence, but a few striking- facts stand

out in the results before you ; that is, that all these soils respond to

phosphoric acid, and that a combination of a complete manure gives

better results than phosphoric acid alone ; that nitrogen is required in

a much less degree, and potash to a still less extent. There will be

soils where the various requirements might be in the reverse order,

but the fact I state might, I think, be accepted as generally true. It

will be the work of my branch to confirm this. I will again, however,

direct vour attention to the fact that by a judicious system of rotation

the expense of nitrogen manuring might be largely, perhaps entirely,

got rid of for many crops.

Manuring the Orchard.

From the consideration of soil requii-ements in different parts of our

State, I might, I think bring before you a few results obtained in the

manuring of special crops, and these facts may possibly direct atten-

tion to the large possible profits obtainable from the manuring of

other* crops besides grain and hay. In my endeavours to illustrate

the soil requireinents of different parts of the State I have already

called your attention to some very fine increases in potato and rape

crops. A few words on our efforts in the orchard might not be out

of place. The use of manures is rapidly extending in the orchards of

Victoria and this use must be justified by appreciably increased

returns, otherwise we should never find the movement extending

among fruitgrowers as it is doing. If manures are so productive of

good results in the orchard, it might be expected that the branch

could ()ffer results just as instructive as those in other crops. But
experiments in fruit manuring require time and much trouble, and
the extra trouble coming, as it does, in a busy season is very fre-

quently never taken, the result is that weights are not recorded and
returns not sent in. Our most interesting returns during the last

two years are in the manuring of peach trees. At Mr. Haig's orchard,

at Tatura, where a complete maiiure was used, manuring showed a

profit of (34 cases to the acre. At Lancaster, in the orchard of the

(.lallagher Bros., particularly interesting and profitable results were
obtained. There were 14 plots in this field of eight trees each. Five

remained unmanured for check purposes, nine were manured. The
average yield of the five uumanured plots was 5,247 lbs. or 131 cases.

The average yield of the nine manured, 7,205 lbs. per acre, an average
gain, due to manuring, of 1,958 lbs., or, approximately, of 49 cases

per acre. But there were plots which showed, naturally, a very much
higher gain than this. The returns show, in nearly every case, that

where nitrogen was added to the manure a lower yield was obtained

than where nitrogen was left out. The manure giving the best result

was a mixtui'e of 128 lbs. concentrated superphosphate and 256 lbs.

potash cholride. The yield on this plot was 252 cases per acre, the

* Some of these have been mentioned in my Annual Report.
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yield ou the adjoining unman nred plot wa.s only 124 cases or sliglitly

under the half of the manured plot. That the yield on this unmanured
plot was much the same as the yields from the other unmanured plots

will be seen by com])aving- it with the average yield of all the unmanured
plots. This as we found was 131 cases. As it is probable 1 shall

give a paper next September on the results of fruit manure experi-

ments before the Victorian Fruitgrowers' Association, tliis mere

reference to the mattei- will suffice for the present.

The Manuring of Hops.

An industry in which every effort is required to raise it from

a languishing to a successful state is that of hop growing. It is pro-

bable that both increased yield and improved quality might follow the

use of.manui-es in our hop gardens, if the returns from one experi-

ment can be relied n})()n as offering a basis for the expressions of

opinion, then it seems certain that the application of suitable manures

to the lio]j crop would })rove a highly profitable operation.

There were sonu- striking increases in yield obtained from experi-

nientiU plots in the Bairnsdale district. There were 18 plots in the

field, six unmanured and 12 manured. The average yield on the six

unmanured plots was 440 bushels per acre. The average yield'of the

12 manured plots was 51() bushels, an increase of 7(3 bushels. On
two of the plots, however, treated with a complete manure, there were

increased yields of 180 bushels. The dressing giving the most pro-

fitable returns a])pears to be :

3 cwt. sul])hate of ammonia ])er acre.

4^ cwt. bonedust,

1 cwt. ])otash chloride.

At late market prices of «.»d. per lb. for the dried hops, this would

give approximately Is. per bushel. The value of the increased yields

of 180 bushels would be £i), which, taking into consideration all extra

labor involved ought'to result in a handsome profit.

Experiments in Beet Growing.

There is one crop I wish to call your attention to before closing.

This is the beet, a crop, in my opinion, still full of large possibili-

ties. Over ")0 fields were put down in Victoria last year, most of

thein manured. The greatest number was in the Maffra district.

The average yield and value of 29 crops based on determinations made

between February 18tli and April the 8th was 8-46 tons and £7 1:)S. od.

Had the estimate been made up to the end of March only the value

would have been higher, as the heavy Easter rains soon showed their

effect on sugar ])ercentage. We had then a harvesting period of a

high sugar iiercentage of say 6 weeks. A week or fortnight after

this a crop left in the ground would have been reduced very con-

siderably in value. Determinations of the sugar percentage were

afterwards made periodically. Between the 8th of April and the
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3rd of May the average of 22 crops showed a yield of 11-44 tons of

roots and a money value of £7 6s. 6d. })er acre. The crop had

increased in weight by 2-11 tons but had fallen in the sugar percent-

age. The average value of these 22 fields at the first test was

£8 8s. lOd. so that the average value of the crop had been reduced by

£1 2s. 4d. per acre. Another set of tests were made between the

3rd of May and the 7th of June. The average value of the 22 fields

in this test was £8 :3s. :3d. and the average yield 12-1(3 tons. The
interesting fact conies out that besides showing an increase in weight

the sugar percentage had risen so that the crop had nearly come back

to its original value. If farmers can be induced to keep the crops in

the gTOund, which is doubtful, tests will be made from time to time

up to the beginning of spring to determine the increased value,

if any, in the crop. Information on this point might have important

bearings. Very fine returns were obtained in the Traralgon,- Glen-

garry, Cowwarr and Flynn's Creek districts. An average of 13

fields from these districts gave a yield of 17-29 tons per acre of a

sugar content of 1()-H7 per cent, and a money value of €15 17s. 8d.

In the Geelong district the returns, owing to unfavorable climatic

conditions, were hardly so good as in the Maffra district. There are

gentlemen, I believe, present to-day from the Western district and I

would* strongly advocate their co-operating with the department in

carrying (mt experiments in the growth of this crop.

Manuring Experiments on Waste Lands.

Leaving now the soils under cultivation, and the treatment

required for the crops they grow, I can introduce to your notice the

attemjits that have just been commenced at proving whether the so-

called waste lands of the State might not be put to some useful |)nr-

pose.

There are immense areas in Victoria considered of little or no

agricultural value, and regarded as waste lauds! There are reasons

for believing that such lands by manurmg and, m cases, other treat-

ment might be profitably utilized. The Chemical Branch has made a

beginning in investigating the possibilities in this direction in two

cases. One in the large stretch of sandy country at Dimboola, known
as the Little Desert, and the other in what is known as the Heath
Country, at Foster. In the latter case the ground has been broken

up and roughly drained, ready for sowing in the spring. Scarcity of

labor and other reasons prevented the owner having this done last

year as intended. In the Little Desert some 40 grasses and

fodder plants were tried besides fruit trees. The field officer on

inspecting reported that lucerne, Bokhara clover, Johnson grass,

Hungarian fodder grass, and prairie grass had made very fair growth.

Saltbush, Natal red top grass and New Zealand spinach appeared to

have succeeded particularly well, and this after practically eight months'

drought. The accompanying photograj)hs will give some indication

of this.
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The original purpose of putting in the New Zealand spinach was to

test it as a soil binder, and as a rank growth for green manuring.
It serves both purposes admirably. There was not suffi-

cient to test it for stock ])urposes, but appearances
indicate that it might be valuable for this purjjose also. The j)hoto-

graphs, which are little more than half life size, will give some indica-

tion of the growth of the three plants. The Natal red toj) was a

particularly fine grass, well adapted, apparently, for hay. The growth
of the saltbush has pai'ticularly pleased the local residents, who see

in its successful cultivation the possibility of converting the desert

into a good grazing area.

The analyses I have had made of the soils from the Little Desert

and Foster will show that they are exceedingly poor. In the case of

the Little Desert it is little better than a pure sand. But, providing the

moisture conditions are favorable, it is astonishing what might l)e

done by suitable treatment on our poorer soils. As an instance, let

me call your attention to the analysis of a soil fi"om iSwan Reach.

This is fi'om the farm of Mr. Whelan, and is representative of a soil

little better than the two alluded U). This soil is, I believe, also typical

oi a very large area in (ilippsland considered as of little or no value. The
native growth is stringy bark, with a thick undergrowth of bracken

fern. The same class of country, 1 am told, extends from the Lakes

to Buchan, and fi'om the Tambo to the Snowy River, being some oO

miles square and reserved at present as a State forest.

Analyses of Soils at Foster, Little Desert, and Swan Reach.

Foster
• Little Desert
Swan Reach

Nitrogen

120
48

143

Phosphoric p^^^gj^
Acid.

20

3«

48
8

47

Lime.

19

30
284

Chlorine.

93 I'arts in 100,000
do.

i

do.

An experimental field in maize was put down on this farm in 1900

with the following results :—That on one of the plots a yield of 55'8

bushels was obtained. On another plot, manured with ^rd cwt. con-

centrated super] )hosphate and grdcwt. potash chloride, a yield of i&'S

bushels was harvested. The increases due to manures wei*e heavy and

profitable, in face of what might be considered the heavy expenditure

incurred in manuring. But the profits on the maize were by no means

the only ])rofits, for a mixed oat and wheat crop afterwards sown for

hay on the plots without further manuring, showed, in instances,

increases amounting to 20 and 24 cwt. to the acre from the manure still

left in the ground. With manures splendid potato and onion crops have

been grown on this soil. The potato crop, I am informed, reached 12

tons to the acre, calculated from a small plot, the onion crop above

this, and this on soil representative of an enormous area and con-

sidered to-day as of little or no agricultural value. Truly, gentlemen,

without hyperbole such results have indeed shown us how to add

another province to Victoria.



186 AgriciiUwral Journal -of Victoria.

Conclusion.

My pa])er has taken up more of your time tliaii I had thought it

would ; but, even so, I have only given you the skeleton outlines of

what the Chemical Branch has attempted Mathin the last two years.

The importance of the facts I have brought before you, has not, I feel

sure, escaped you. Their full significance will, perhaps, only gradu-
ally work itself into your niinds. Your welfare and the prosperity of

the counti'>' genei'ally are bound up with such investigations ; and,

wherever else the priming knife may be applied, on the score of neces-

sary economies, I hope that you, as a body, will resist tooth and nail

all attempts to cripple any branch of our Agricultural Service, and
that you will insist that the great movement that has been made for

the solution of your agricultural problems shall still continue a

forward movement.
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MISTLETOE IN OUR FORESTS.

By D. McAl'pine.

Owing- to rupi'esentations made by the Warang-a Shire Council
regarding' the damage caused by the spread of mistletoe in the
State forests, the Director of Agriculture requested me to furnish a
short report on the subject. That report has been substantially

reproduced here, as considerable interest has been manifested in the

matter.

Though it is not an easy matter to get rid of the mistletoe once it

has gained a footing on our forest trees, a knowledge of its nature
and history gives a clue to the methods necessary in order to cope
with it.

Like any other tlowering plant, the mistletoe grows from a seed,

and these seeds are carried about from tree to tree by birds. So well

recognised is this, that one Australian bird is generally believed to

be the exclusive agent in the dispersal of the mistletoe, and it is

called, on this account the Mistletoe-bird. This pretty little SM^allow,

Diccmim., is also called the Flower-pecker, and none are found in

Tasmania, probably because no mistletoes grow there. Some
observers assert that other birds, especially the Honey-eaters, also

serve to distribute the seed. It is not necessary to explain how the

bird extracts the see&, with its sticky covering, from the berry, but,

as this seed-covering is very sweet, it is relished by the birds just as

it is by schoolboys. The seeds then pass through the alimentary

canal of the bird, and are deposited on some twig or branch, under

the most favorable conditions of heat, moisture and manure for

successful germination. They may also germinate without passing

through the body of the bird, as, for instance, when the bird cleans its

beak it may deposit the seed. The slightest crack in the bark will

allow the young roots to ])enetrate, and then the mistletoe sucks the

sap of the branch on which it is ])arasitic.

()f course if we could get rid of the seed-carriers, the birds, that

would largely reduce the mischief; but, I ]n'esume it is not

expedient to shoot the birds.

The only practicable way to get rid of it would be, as they do in

orchards, to have the infested branches entirely removed, before the

mistletoe has had time to spread to any great extent. To break off

the plants themselves is worse than useless, for it only induces the

part that is left to send out vigorous roots, and get a firmer hold of

the tree. In Germany, and other countries, official notice is annually

given for the extermination of the mistletoe, and this work of

removing the infested branches could be undertaken at the same

time as the thinning-out was being done.
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GENERAL NOTES.

Swine Fever.

The organism which is now generally accepted as the cause of

this disease is a small actively motile, non-sporulating bacillus, with

rounded ends, discovered by McFadyean. It grows slowly at summer
temperature, and possesses very feeble powers of resi.stance.

All cases of swine fever are probably caused by the animals feeding

on material soiled with the fseces of a previous subject of the disease.

It is to be feared, though, that even yet the lay officials of the Board
of Agriculture do not recognise the purely contagious nature of the

disease. It is possible that the organisms may, in rare instances, be
carried by the boots and clothes of human beings; but the chief source

of infection is the pig, which, although not showing any clinical

symptoms, is affected by the disease in a mild degree, or in which the

disease is in an incubative stage. It must be remembered that in

many cases of swine fever the symptoms are so slight as altogether

to escape detection, and the only safe basis for an opinion in those-

cases is a post-mortem examination.

With regard to preventive measures, remembering the frequency

with which apparently healthy pigs are found to be affected, and that

these are by far the most frequent means of spreading the disease,

irksome as they may be, the imposition of very'strict restrictions on
the movements over large areas, and thorough disinfection of infected

premises, must l)e rigidly adhered to.— Transactioiis of the Highland
and Agri'Cultural Society of Scotland, 1903.

Poisoning Sparrows.

A simple and efficient method of poisoning sparrows would be
particularlj^ welcome in some districts, and those plagued by these

pests may find worthy of trial the following method vouched for by
Mr. Aston, the Chemist to the Agricultural Dejmrtment of New
Zealand :—Thoroughly danip ten ])oiin(ls of good sound wheat with

fresh milk, so that the whole grain is wet but not dripping with

moisture ; five-sixths of an ounce (avoirdupois) of powdered strych-

nine is then gradually shaken on to the grain, the whole being con-

stantly stirred. When all the strychnine is mixed the grain should

be immediately laid. The best way is to spread a good train of chaff,

free of grain, which will serve to attract attention, and then the

poisoned grain may be lightly sprinkled on the chaff'. The most suit-

able places for laying the poison are on roadways, near trees or hedges.

To secure good results it is necessary to spread the grain thinly, and
as soon after mixing as jjossible. It wonld probably be advantageous

to select different spots each day for laying the poisoned grain, since

the dead birds would not then scare awiiv those still living'.
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There are some, however, who object to the use of strychnine for
poisoning s})arrows on account of its rapid action. The sparrows thus
poisoned die on the spot, and the otliers readily take the hint and do
not come near again. One who has destroyed them wholesale when
attacking the crops recommends the use of ])hosj)horised wheat, oats,

or barley. A portion of the land is rolled tiat on which the jioiscnied

grain is laid, and the sparrows eating it fly away and die at a distance,

so that their fellows do not see any evidence of the poisonous nature
of the food provided for them.

Cape Fruit in London.

Very considerable quantities of grapes have been despatched to

London from the Cape during the ])ast season, and have generallv
carried well. The bunches are packed in single layers in shallow
cases, about six inches in depth, fine wood shavings being used in

place of cork dust, as the fruit keej)s cleaner and looks better when
unpacked.

The varieties are chiefly Haneroot, Raisin Blanc, and a kind of

Muscat—all white grapes. Some red varieties are exj)orted also, and
generally r^lise more than the white ones. The temperature at which
they are carried ranges from 36 to 40 degrees, and frequently on
arrival the bloom is found still upon the berries. The cases are made
of white pine, and are sent sejmrately, not cleated together, though
half-inch battens are nailed on each to provide for air circulation.

The capacity of the cases is about 18 lbs., and they realise from lOs.

to 13s. each.

Pears are also sent, j)acked with wood shavings in single layers in

shallow cases, and are carried at the same temperature as grapes.
Williams' Bon Chretien are realising from 9s .to 12s. per dozen fruits.

Peaches, principally a good clingstone variety, are selling at the same
price. Kelsey plums carry well in the shallow cases, containing about
24 fruits each, and bring 5s. (id. to 8s. per case. By the time these

fruits arrive in London they may be said to have been packed for

three weeks, the voyage itself occupj'ing eighteen days.

Fruit Transportation in America.

In the ordinary method of fruit transportation iutlie United States

for long distances, at the ])resent time, refrigerator cars are used

exclusively. The Continental Fruit Express Company are owners of the

larger proportion of cars used in the fruit trade from California to

points beyond the Mississija, the Armour Company also being large

proprietors. These cars have compartments for ice in each corner,

capable of holding altogether about 6 tons of ice. The cars it may be

stated are very large, generally 36 feet in length. The ice is placed

into the boxes from the top of the car. Railroad agents at certain

points on the journey of 2,O0U to 3,000 miles, according to destination,

examine the ice chest and rejjlenish the ice when necessary. Immense
quantities of natural ice are collected in the Sierra Nevada and Rocky
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Mountains in the spring, and stored in great storehouses built for this

purpose. The temperature of the cars is kept at about 40 degrees during

transit. Peaches, apricots, pears, cherries, plums, oranges and grapes

are carried in this way from California to the Eastern States during

the hot months. An additional charge on freight rates is made for

refi-igeration of fruit during transit. These refrigerator rates fi'om

California to New York, Baltimore, Philadelphia and Rochester

collected by the Continental Fruit Car Express Company are as

follows :

—

s. d.

Cherries, per 11 lb. box .. .. .. 11

Peaches ,, 21^ lb ,,

Apricots ,, 25 lb. ,,

Nectarines, per 25 lb. box
Plums, per 26 lb. box .

.

Prunes ,, 2(5 lb

Pears ,, 50 lb. ,, H lbs. tare

Apples ,, 50 lb. ,, S lbs. ,,

Grapes, single crates, per 25 lbs.

56 lbs.

1

1

The through freight from California to London on pears, peaches,

apricots and plums is i5i<. 6d. per case ; half cases, 3s. 3d. On
apples, 5s. Id.

The freght rates on barrels of apples, 120 lbs., from Canada and
the States to the United Kingdom vary somewhat, and are as follows :

—
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the boiling- has ceased the remainder of the water is added. It is

considered doubtful whether the salt is of any use in the mixture, but
it can, at least, do no harm in such small quantity. Though effective
enough against the red spider in the active stages of its growth, this
mixture is stated to be of little value as a general insecticide, at least,

at the strength advised. Three applications, at intervals of a week,
are necessary to effect a complete clearance of the pest.

It is stated by the author of the Bulletin that " Fumigation, ivith

hyd'KOcyaiiic acid gas is of 11.0 value whatever as a means of controlling
the red spider."

Oil of Turpentine for the Bot Fly.

Considerable prominence has been given in the press to a statement
made by Mr. Schulz, at Murtoa, that he had administered a drench,
recommended by the Chief Inspector of Stock, to two horses attacked
by the bot tly, and that the death of the animals, which took place
shortly after, was due to the injurious influence of the oil of turpen-
tine. The drench recommended in the Journal of Agriculture, July,

1902, was as follows :

—

Raw Linseed Oil .. .. .. 1 pint.

Oil of Turpentine .. .. ,.2 ozs.

This quantity was stated to be suliicient for an ordinary hack.

In a memorandum addressed to the Director of Agriculture, the
Chief Inspector of Stock states "that Mr. Schulz must have made
some mistake, as the drench would produce no such result if properly
administered, and has been given thousands of times to horses
without injury. Mr Schulz is said to ascribe the cause of death to

giving the horses 2 ounces each of oil of turpentine. Authorities of

such repute as Youatt (revised by Spooner), Tuson {Veterinary

Pharviaco'po'i(i) , Finley Dunn [Veterinary Medicines, 1901 edition)

recommend the administration of up to 8 fluid ounces for worms. The
two ounces could not possibly have caused the deaths, that is, if the

uLediclne^ recommended had been, given. Boiled oil may have been
administered instead of raw linseed oil, or crude spirits of turpentine

instead of oil of tur[)entine."

Since the above was written the following letter has been received

from Mr. August Uhe, Secretary of the Murtoa Farmers' Associa-

tion :

—

Murtoa, June 23rd, 1903,

The Editor of the "Journal of Agriculture.

Dear Sir,—I am directed by the above Association to state the experience of

one of its members, who tried, as an experiment, the prescription appearing in the

Journal of Agriculture, ]\i.\y, 1902, for destroying bots in horses, by Mr. J. R. Weir,
Chief Inspector of Stock.

The directions were carefully carried out, with the exception that 1^ ozs. of

spirits of turpentine was used in place of 2 ozs. of oil of turpentine as in the prescrip-

tion. The experiment was tried on three horses, two young strong horses, draughts,

and one aged one, with the result that the two younger horses died five days after

treatment, and, on being opened, it was found that the coating was completely taken ofl '

the stomach. The aged animal recovered.
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Mr. W. T. Kendall, M.R.C.V.S., who, it may be said, tlioroughly

endorses the treatment suggested, in commenting on this case, offers

the following explanation :

—

As to the cause of death in horses after dosing with oil and turpentine, it is not, as

a rule, the turpentine that is to blame, but the linseed oil. Horses have a great

aversion to this drench, and resist being drenched to the utmost, consequently the

risk of some of the medicine getting into the windpipe is greatly increased, and unless

the head is let down whenever the horse begins coughing, choking may take place, or

some of the drench goes the wrong way, and death results from broncho-pneumonia.

When the medicine gets into the lungs the turpentine is immediately absorbed, but

the oil remains as a mechanical irritant and causes all the trouble. In proof of this

two ounces of raw turpentine may be injected into the windpipe and no harm will be

done, while the same dose of linseed oil, administered in the same manner, would most

likely be fatal.
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RAINFALL IN VICTORIA.
Months of April and May, 1908.

By P. Baracchi.
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STATISTICS.

Perishable and Frozen Produce.

ARRIVALS IN MELBOURNE OF BUTTER, and Butter Ex Cream in Tons

net, by Rail and Steamer from the different Districts of Victoria for the first five

months of the years, 1903 and 1902 respectively.

Months.



Statistics. 195

DELIVERIES OF PERISHABLE AND FROZEN PRODUCTS from

the Government Cool Stores for the Months of April and May, 1903 and 1902

respectively.

Description of Produce.
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Exports of Fruit beyond Australia and New Zealand from January 1st

to May 30th, all having been Inspected.
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DAIRYING
Laboratory Courses for Butter and Cheese Factory

Managers, Vignerons, and others.

Courses of Laboratory work in applied Bacteriology lasting a fort-

night each have been arranged as follows :

—

TRARALGON, August 3rd.

KORRUMBURRA, August 17th.

MOOROOPNA, September 7th.

The Classes will be held at hours to suit the convenience of the

majority of the students. No tees are charged for the course and

microscopes and all necessary apparatus are provided by the Depart-

ment. Those wishing to join are requested to communicate with the

Secretary of the local factory, or with Dr. Cheriy as soon as possible.

Agricultural Societies and other Bodies wishing to have evening

lectures on the Dairying Industry are requested to make early applica-

tion, so that the lectures near each of the above centres may be arranged

while Dr. Cherry is conducting each of the above classes. The following

lectures have been arranged :

—

July 2—NHILL.
,, 3—WALMER ESTATE.
,, 7—\VHITFIELD.
„ 9—BRUNSWICK.
,, 16—MELBOURNE.
., 23—BOORT.
„ 30—WODONGA.
„ 31—BENALLA.
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Bulletins.

Reprinted from the Journal.

No. 1. Impressions of Victoria from an x\gricultural Point of View.
By S. Williamson V^'allace.

No. 2. Treatment of Vintage by Diffusion. By Pierre Andrieu (Trans

lated from the French by R. Dubois and W. P. Wilkinson).

No. 3. Black Spot of the Apple, together with Spraying for Fungus
Diseases. By D. McAlpine.

No. 4. Review of the Past Butter Season. By R. Crowe.
No. 5. Two Years' Field Work of the Chemical Branch. By F. J.

Howell, Ph. D.
No. 6. Co-operative Forage Experiments in Southern Victoria. By

F. J. Howell, Ph. D.

Guides to Growers.
No. 19. Lavender. By J. Knight.

No. 20. Broom Corn. By J. Knight.

No. 24. The Fig Industry. By C. B. Luftinann.

No. 25. Cultivation and Treatment of Tobacco. By A.J. Bondurant.
No. 26. Treatment of the Raisin Vine. By C. B. Luffmann.
No. 27. Insect Pests and Fungi. By C. French and D. McAlpine.
No. 28. Regulations under the Vegetation Diseases Act 1896.

No. 31. Wheat Experiments, 1896. By Hugh Pye.
No, 32. Fungus Diseases of the Raspberry By D. McAlpine.
No. 41. Cider-making. By J.

Knight.

No. 46. Purifying Water for Butter-making and for Country Purposes
Generally. By A. N. Pearson.

No. 47. Manures in the Victorian Market. By. A. N. Pearson.

No. 48. Codlin Moth Experiments. By C. French.

Revised List of Fruit Trees, &c.. Recommended for Cultivation as Suit-

able for Marketing, Canning, Drying, Exporting, &c.
Modern Dairying. By D. Wilson and R. Crowe.
Report on the Preservation of Fruit for Shipment. By J. M. Sinclair.

Report on Meat Inspection in the United States. By J. M. Sinclair.

The Butter Industry of Victoria and the British Export Trade. By
J.

M. Sinclair.

Prospectus and Regulations of the Agricultural College and the School
of Horticulture, with Syllabus of Instruction.

Report on Wheat Experiments at Port Fairy and in the Mallee. By
D. McAlpine.

Poultry Breeding and Management for the English Markets.
Report on Successful Farming in the Mallee. By F. J. Howell, Ph. D,
List of Butter and Cheese Factories in the State of Victoria.
Manures and Manuring. By A. N. Pearson.
Influence of the Elementary Plant Foods on Plant Growth. By

A. N. Pearson.
The New Agriculture. By the Hon. I. A. Isaacs.
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List of Exporters of Agricultural Products.
The Scientific Directing of a Country's Agriculture. By A. N. Pearson.
Report by Hugh Pye, Principal, Agricultural College, Dookie, on the

Experimental Work of the College for 1899-1900.
Silos and Ensilage. By J. L. Thompson.
Additions to the Fungi on the Vine in Australia. By D. McAlpine.
Fungus Diseases of Cabbage and Cauliflower in Victoria, and their

Treatment. By D. McAlpine, Government Vegetable Pathologist.
Chart for the Guidance of Dairymen. By R. Crowe, Dairy Expert.
Directions for Preparing Starters. By H. W. Potts, F.C.S.
Bacteriological Examination of Water at the Butter Factories. By

H. W. Potts, F.C S.

Report on Field Experiments in Victoria, 1887-1900, Section Manuring.
By A. N. Pearson.

Report on Wheat Production in the United States, Canada, and the
Argentine Republic ; also the Handling and Shipment of Grain in

the United States. By J. M. Sinclair.

Report of Conference on the Elevator System in the Handling and
Shipment of Grain.

Annual Reports, 1899, 1900 and 1901.

Report on the Hog-Raising and Pork-Packing Industry in the United
States, and on the Live Stock and Frozen Meat Exportation of

the Argentine Republic. By J. M. Sinclair.

Any of the above may be had Free, on application to the Secretary
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Destructive Insects of Victoria, Parts I., II., III. By C. French. Price
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Fungus Diseases of Stone Fruit Trees in Australia. By D. McAlpine.
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Studies on Wine-sterilizing Machines. By U. Gayon, 103 pp., 45

illustrations, 2 colored plates. Cloth-bound, 2s.
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AGRICULTURAL COLLEGE
DOOKIE.

SUBJECTS :

Scientific and Practical Agriculture.

Viticulture and Wine-Making.

Dairy Management.

Breeding of Stock—Horses, Cattle. Sheep, Pigs,

and Poultry.

Scientific Course—Agricultural Chemistry, Botany,

Entomology, Veterinary Science, Surveying,

Book-keeeping, dc.

\ The College farm has an area of 4,860 acres devoted to the growth
of farm crops, and the grazing of stock. On the farm are up-to-date
cow byres, piggeries, poultry yards, a thoroughly equipped dairy, with
refrigerator and cool room, also blacksmiths' and carpenters" shops.
These, together with the cellar and vineyard, orchard, and experimental
areas, offer every facility to students to become competent agriculturists,

vigneronsand dairymen.

The work is carried out on a large commercial scale, the ploughing,
drilling, manuring, harvesting, threshing and shearing being done by
students, under competent instructors. Over 2,000 sheep and lambs,
150 head cattle, 50 horses, including Stallion, are on the farm.

Fees—£25 per annum and £d for medical attendance, books,
laundry-work and mending. Payable half-yearly in advance.

Scholarships—Nine : Fink (two), each ;^25, for first-year students.
Five every three years, each ;^75, entitling student to three years'
residence free, and open to State school scholars of fourteen years of age
and upwards. Two Veterinary Scholarships, ;^25 each, entitling diploma
students to a year's instruction at Melbourne Veterinary College.

New Session begins first week in September 1903. Intending
students should apply early, as enrolment to fill up vacancies is made
according to priority of application. Applicants must be fourteen years
of age or over.

Applications to be addressed to

—

E. G. DUFFUS,
Secretary for Aqriculture,

MELBOURNE,
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^PROSPECTUS
OF THE

School of Horticulture,

The school is designed for the teaching and training of orchardists

gardeners and managers of fruit-growing properties. It is situated in a

near suburb of Melbourne, and has a good tram and train service.

The estate comprises upwards of 40 acres of varied land, of which

twenty are at present devoted to fruit trees, vegetable culture, a nursery

and flower gardens.

New stables, plant houses, frames, sheds and other buildings ha\e

recently l)een erected. Class, dressing, luncheon and work rooms form

portion of a large pavilion, wherein slielter and occupation are found

in adverse weather.

Class-room instruction is given in horticultural science vegetable

pathology, botany, chemistry of soils and plants, physical and com-

mercial geography, entomology, measuring, levelling, designing, and

plotting of homesteads, orchards and garden areas, and the most

approved methods of raising and managing fruit trees and plants.

Practical work includes the propagation and management of orchard

trees, citrus, table grapes, bush fruits ; harvesting, storing, packing,

marketing, drying and canning of fruit, vegetable culture, clearing,

grading and trenching of land, management of soils, manures, drainage

and villa gardening.

Application for admission should be made to the Secretary for

Agriculture, Public Offices, Melbourne, from whom further information

may be obtained.
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LIST OF AGRICULTURAL, HORTICULTURAL AND
VINE AND FRUIT GROWERS' SOCIETIES AND
THEIR SHOWS.

x^(4Ricrj;j'URAi, Societies.

Society.

Balmoral P. and A. Society
The Royal Agricultural Society of

Victoria
Coleraine P. and A. Society
Casterton P and A. Society
Geelong and Western District A.
and H. Society

Horsham and Wimmeia District A.
and H. Society

Stawell and Wimmera District P.
and A. Society

Ovens and Murray A. and P. Society
Rupanyup and Dunmunkle District
A. and P. Society

Ararat Ag Society
Kerang District Ag. Society
Boort Ag. Society
Elmore District A. and P. Society
Lancefield Farm & Garden Society
Hopetoun A. and P. Society

Benalla A. and P. Society
St. Arnaud P. A. and H. Society .

.

Murtoa and Central Wimmera A.
and P. Society

Bendigo A. and H. Society

Nhill A and P. Society
Nuniurkah A. and P. Association .

.

Euroa A and P. Society .

.

Tatura and Goulburn Valley A. H.
and P. Association

Maryborough .Ag. Society
Maflra Ag. Society
Shepparton Ag. Society .

.

Bairnsdale District P., A., and H.
Society

Bacchus Marsh A. and P. Society .

.

Kilmore Ag. Society
Clunes, Coghill's Creek, Beech-
worth, and Eglinton Ag. Society

Heathcote A., P., and A. Society .

.

Smeaton, Spring Hill, and Bulla-
rook Ag. Society

Ballarat A. and P. Society

Kyneton Ag. Society
Condah P. and A. Society .

.

Ballan Ag. Society
Colac and District A. and P. Society
Mansfield A. and P. Society
Hampden and Heytesbury P. and A.
Society

Dandenong and South Bourke A.
and H. Society

Frankston H. and A. Association .

.

Tallangatta A. arid P. Society
Bunyip Ag. Society
Alexandra Ag. Society
Baringhup and Maiden Ag. Society
Beaufort Ag. Society
Beulah Ag. Society
Birchip District Ag. Society
Buln Buln Ag. Society
Charlton Ag. Society
Chiltern Ag. Society
Cobram A. and P. Association
Congupna Farmers' Club .

.

Secretary.



Advertisements.

Agricultural Societies—continued.

Society. Secretary. Address.

Coiorookc Farmers' & Dairymen's
Association

Corryong and Upper Murray A. and
P. Society

Deakin Shire Progress Association
Devenish A. and P. Society
Dimboola and North Wimmera Ag
Society

Donald District Ag. Society
Dookie A. and P. Society .

.

Drik Drik Ag. Society
Drouin Ag. Society
Dunolly Ag. Society
Echuca A. and P. Society
Geelong District Farmers' Club
Gippsland North Ag. Society
Gippsland South Ag. Society
Glenlyon, Franklin, and Daylesiord

Ag. Society
Goroke and South Lowan Ag. See.
Grantville and Jeetho A., P., and H.

Society
Hamilton Ag. Society
Hardie's Hill, &c., Ag. Society
Jeparit A. and P. Society .

.

Kangerong and Dromana A. and H
Society

Kaniva A. and P. Society .

.

Koroit Ag. Society
Korong P. A. and H. Society
Korumburra Ag. Society ..

Kowree Ag. Society
Lang Lang P. A. and H. Society
Lillimur District Ag. Society
Macedon and Woodend Settlers
and Selectors' Association

Meeniyan Ag. Society
Minyip and District A. and P. Soc.
Mornington Ag. Society .

.

Mornington Farmers' Society
Mount Alexander, &c., Ag. Society
Mount Wycheproof Ag. Society .

Nathalia and Lower Moira A. I

and H. Association
Natimuk Ag. Society
North-Eastern Ag. Society
North-Western Ag. Society
Omeo A. and P. Society .

.

Orbost Ag. Society
Port Fairy .A. and P. Association .

Pyramid Hill and District A. and P
Society .

.

Rochester Ag. Society
Ruthergleh and Murray Valley A
and H. Society .

.

Seymour Ag. Society
Swan Hill District A. and P. Society
Talbot Society
Tennyson Farmers' Association
Terang Progress Association
Thorpdale Farmers' Association
Traralgon Ag. Society
Tungamah Ag. Society
Undera Farmers' Union .

.

Victorian Ag. Society
Villiers, &c., Ag. Society .

.

Wandiligong and Bright Ag. Society
Warracknabeal Ag. Society
Warragul and West Gippsland A
and H. Society .

.

West Bourke Ag. Society .

.

Whittlesea Ag. Society
Yackandandah A. P. & H. Society
Yarrawonga Ag. Society ..

J. Beal ..

A. W. Acocks

P. L. M'Callum

M.J. Ryan
R. A. Lightbody

R. Clay .

.

A. F. D. White

T. H. Avison

A. Belfrage

H. Whitton
G. H. Rogers

D. Harris

J. R. Gray, Jun.
H. Gillard

J. S. Smethurst

A. E. Tidd

N. R. Dike
J. D. Heckle

A. Duff ..

A. E. Heighway

W. T. Hattam
M.J.Ryan

A. A. H. Thompson

H. V. Cato

C. A. Yeaman

C.S.Affleck

Dr. D. H. S. Mur-
doch

J.E. Steer
M. Clune ..

Cororooke

Corryong

Toiigala
Devenish
Dimboola

Donald
Dookie .

.

Drik Drik
Drouin .

.

Dunolly
Echuca .

.

Geelong
Sale
Yarram
Daylesford

Goroke .

.

Bass Valley, via
Loch

Hamilton
Mount Mercer
Jeparit .

.

Dromana

Kaniva .

.

Koroit .

.

Wedderburn
Korumburra
Edenhope
Yannathan
Lillimur
Macedon

Meeniyan
Minyip
Berwick
Cranbourne
Castlemaine
Wycheproof
Nathalia

Natimuk
Murchison
Inglewood
Omeo .

.

Orbost .

.

Port Fairy
Pyramid Hill

Rochester
Rutherglen

Seymour
Swan Hill

Talbot ..

Tennyson
Terang .

.

Thorpdale
Traralgon
Tungamah
Undera
Kangaroo Ground
Warrnambool
Wandiligong
Warracknabeal
Warragul

Romsey

Whittlesea
Yackandandah
Yarrawonga
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V'lNK AND Fruit Growers' Associations—continued.

Society.

Booroondarra, Nunawading, & Mul-
grave Hort. and F. Gs.' Assn. .

.

Briagolong V. and F. Gs.' Assn. . .

Bright District V. and F. Gs.' Assn.
Buckrabanyule District V. and F.

Gs.' Association
Buin Buln F. Gs.' Association
Castlemaine District F. Gs.' .^ssn.

Central Wine Assn. of Victoria
Cobram W. and F. Gs.' Association
Doncaster F. Gs.' Association
Dookie V. and F. Gs.' .\ssociation
Dromana F. Gs.' .\ssociation

Drouin F. Gs.' Association
DunoUy W. and F. Gs.' Association
Echuca F, Gs.' Association
Euroa V. and F. Gs.' Association ..

Garfield F. Gs.' Association
Geelong and Western District V.
and F. Gs.' Association

Goulburn River and Nagambie V.
and ¥. Gs.' Association

Goulburn Valley F. Gs.' Association
Great Western and District V. Gs.'
Association

Harcourt F. Gs.' Imp. Association
Horsham and Wimmera District F.

Gs.' Association
Huntly F. Gs.' Association
Kara Kara V. and F. Gs.' Assn.
Katamatite W., F., and Special Pro-
ducts Association.

Kinglake F. Gs.' Association
Kyabram and District V. and F. Gs.'

.Association
Lancaster F. Gs.' .Association
Lockwood F. Gs.' .Association

Maryborough District V., F., and
Special Products .Association

Middle Bridge V. and F. Gs.' Assn.
Mildura F. Gs.' .Association
Mooroopnaand Shepparton W. Gs.'
Association

Nagambie and District W. and F.

Gs.' .Association
Nathalia V. and F. Gs.' .Association

Nhill and West Wimmera F. Gs.'
Association

Numurkah F. Gs.' .Association

Numurkah v., F., and Special Pro-
ducts .Association

Quantong F. Gs.' Association
Queenstown F. Gs.' Association
Rhymney W. and F. Gs.' .Association

Ringwood F. Gs.' Association
Riverside F. Gs.' Association
Rutherglen and Murray District V.
and F. Gs.' Association

Shepparton V. and F. Gs.' .Assn. .

.

Somerville F. Gs.' .Association

South Gembrook F. Gs.' .Association

Stawell District W. and F. Gs.'

Association
Tarranginnie W. and F. Gs.' Assn.
Tonimbuk F. Gs.' Association
Victorian F. Gs.' .Association

Wandin F. Gs.' Association
Wangaratta District V. and F. Gs.'
Association

Wedderburn F. Gs.' Association .

.

Yarragon and District F. Gs.' and
Rural Society

Yarra Valley V. Gs.' Association .

.

Yarrawonga District V. and F. Gs.'

Association
Yarrawalla, Mologa, and District V.
and F. Gs.' Association

Secretary.

J. B. Brewer

T. L. Crespin
A. TurnbuU
W. Hindson

J. C.Young
O. Bertuch

J. W. Bear
G. H. Clarke
W. A. Webb
F. de Castella
A. HoUoway
S. Nicken
P.J. Daly
W. Ponsford

C. Pitt

M. J. Wright

H. Pickworth
H. Salinger

E. Pritchard
E. Fraser .

.

T. Clay .

.

T. Benson
C. Loof, sen.

J. W. Alexander, jn.

A. Mellis .

.

E. T. Dowling
J.C. Clarkson
F. J. Dudley

A. J. Copsey
F. J. Hawkes
J. Mornington

L. A. Gugger

John L. Glasson
P. Mackenzie

.Address.

" St. John's
Wood," Burwood
Briagolong
Bright ..

Buckrabanyule .

.

Drouin .

.

Walmer, via
Castlemaine

Market-st., City
Cobram
Doncaster
Dookie .

.

Dromana
Drouin .

.

Dunolly
Echuca .

.

Euroa .

.

Garfield
Ryrie-st., Geelong

Nagambie

.Ardmona
Great Western .

.

. . I Harcourt
Horsham

Huntly ..

Winjallok
Katamatite

Kinglake
Kyabram

Lancaster
Lockwood
Maryborough

Middle Bridge
Mildura
Mooroopna

Tabilk ..

Nathalia
Nhill ..

S. G. Thompson .

.

W. G. McKinney, jn.

Wm. Robertson

T. O'Brien
G.A.Williams ..

C. C. Debney
A. H. Thompson .

.

S. S. Gault
G. H. Windsor
G. B. N. Bristow

J. C. Farmers
S. Nicholson

J. S. McLean

J. Rouget .

.

W. Swan .

.

J. R. Gray, jun.

B. H. Crook

M. C. G.Hutton
W. Parsons

C. Marfleet

Numurkah
Numurkah

Quantong
Queenstovvn
Rhymney
Ringwood
Riv'side, Horsham
Rutherglen

Shepparton
Somerville
Pakenham
Stawell .

.

Tarranginnie
Tonimbuk
Harding-street,
Surrey Hills

Wandin Yallock
Londrigan

Wedderburn
Yarragon

Lilydale
Yarrawonga

Yarrawalla

NOTICE.— It will be an advantage to each Society to have the date of its forthcoming Show
duly announced, and Secretaries are requested to furnish the Editor with the requisite information

for publication in these columns.
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ANNUAL REPORT OF THE DEPARTMENT

OF AGRICULTURE.
LIBRARY
NBW YORK

A REVIEW OF THE YEAR'S WORK. «'^tanical

By S. Williamson Wallact', Director of Agriculture.

The past year will long be reraernberert by the rural population of

this State as being the year of the severest drought ever experienced
since the countr}' north of the Dividing Range lias been brought into

cultivation. Though severe droughts have previously been recorded,

these affected only the flocks and herds which then occupied the dry
areas. The diought of this year has fallen heavily on the people

who more recently settled in that country and devoted their atten-

tion chiefly to wheat production, instead of stock raising.

Excepting the irrigated portions of the Goulburn Valley, and a
few patches near- the South Australian border which were favoui'ed

with passing thunder showers, the wheat crop was ahnost a complete
failure over the whole country north of the Dividing Range. Not a
vestige ofgrass was to be seen on the pastures, and the country became
almost denuded of stock which had died or had been removed south
to be pastured in Gippsland and the Western district.

The Government advanced £100,000 as loans to farmers to enable

them to buy seed wheat, and fodder for working horses. Although
this sum was far short of the requirements of those who had not the

money to purchase seed for themselves, yet a very large area of

wheat has been put in and promises to be the best crop grov^n for

years.

The drought which proved so disastrous in the north raised the

price of fodder and rent of grazing areas in the south, so that, excep-

ting for those engaged in dairying, the southern farmers benefited

largely from the drought in the north of Victoria, and in New South
Wales.

At no time have the advantages of irrigation been so clearly de-

monstrated in the State. In the Goulburn Valley, where irrigation

was possible, the luxuriant growth of lucerne and heavy crops of hay
stood out in vivid contiast to the barren paddocks which had not
been watered, and where crops had entirely failed. The lesson has
been a severe one, but the conversions to the advantages of irrigation

have been more numerous than they would have been in several

years with average seasons. To me it has always been a puzzle why
anyone should decry irrigation, yet 1 have met many in Victoria who
do so. I can only explain this by the fact that the farmers have not
been long accustomed to the use of water, and where mistakes were

^made, with failure as the result, irrigation has been blamed, not the

oxnis-use of the water.

^^

or
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At the earliest possible time, when money can be found for the

purpose, a Government irrigation farm should be established. In
connection with such a farm, there should always be a small area

devoted to experimental work, where different crops should not only

be tried, but the same crops irrigated at varying times and results

carefully tabulated and published over a series of years. The main
object of such a farm should be to make it pay, and demonstrate the

financial advantages of irrigation.

The reports of the Heads of Branches deal thoroughly, though con-

cisely, with the work of the department, consequently it remains only

for me to discuss the most prominent points in these reports. The
straitened state of the finances of the country has prevented money
being granted for more extended field investigations and for system-

atic experiments and research, which would have led to the more
rapid development of the agricultural resources of the countr3^ Yet
the reports show that as much solid work has been done as formerly,

and, except for heart-burnings on the part of individual officers who
well deserved increased pay, the de)>artment has not seriously suffered

from this year of retrenchment, except in the cases of experts who
have left it for various reasons, and whose places have not been filled.

The Chemical Branch.

In the Chemical branch the most important new work undertaken

in the field was the forage experiments in the southern areas, which
undoubtedly point to the possibility of greater varieties of forage

crops being grown than has formerly been the case. Maize as a

forage crop was almost the only one hitherto thought of, while it is

now demonstrated that several others are quite as good if not better,

and have been found to excel maize both in bulk and feeding qualities.

The work involved in these co-operative experiments is ver}' con-

siderable, and the expense to the State is by no means a small item

before correct information can be collected. It is, consequently,

much to be regretted that numbers of faiuners after having
agreed to experiment, and the plots had been put in under the super-

vision of an officer of the department, the seed and manure being

sup{)lied by Government, deliberately cut the crops before results had
been obtained, rendering the wdiole experiment useless. On the other

hand, the department is deeply indebted to the greater number who
loyally carried out the experiments to the end, taking a great deal of

trouble in cultivation as well as assisting in every way to obtain

correct results.

All dairy farmers should read Bulletin No. 6 of the Department*
or the article on the subject by Dr. Howell which appears in the July
number of the Journal. Experiments in the field also show that poor

land in the moister areas can be successfully brought into paying
cultivation by the use of artificial manures, although these lands

could not hitherto be profitably cultivated without manure. The
demonstration of this fact is of an immense importance, considering

the great extent of this class of soil in the State.
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The department is still without experimental farms, or the money
to establish them. On these farms experiments of a more complex
nature than those above-mentioned, such as experiments lasting over

a series of years, should be conducted. For example, the department
should be able to state which are suitable rotations of crops, not from
known practices in other countries but from a knowledge of facts

gained by experiment in this State. The effects of manures on the

crops of the following season are known very little of in Victoria,

and are little calculated upon when farmers are considering whether
they will manure or not. These effects should be ascertained on
experimental farms, and I am of opinion they will be found to be
verj' considerable in the moister areas, where larger quantities of

manure are required than in the drier areas. Phosphatic manures are

principally used, and these do not leach out of the soil in the same
way that nitrogenous manures do. If nitrogen had been the principal

ingredient required, then the knowledge of after results would have
been of less importance.

The analytical work of this branch is steadily increasing, and
must increase with the extended use of fertilisers. A systematic

analysis of soils on land on which crop experiments have been con-

ducted was undertaken last year by the Chemist for Agriculture, who
after a number of years of experiment, accompanied by analysis, will

be in possession of accurate facts which will enable him to state more
correctly how soils ought to be manured in the various districts where
climatic conditions are similar. To obtain this necessary and useful

information involves a great amount of work—consequently expense
—but, when obtained, will be of the greatest benefit to farmers who
pay for the analysis of their soils.

Amendments to the present Manure Bill, which is practically in-

oj)erative, will place more power in the hands of the department,
which would be used for the purpose of protecting farmers against

unscrupulous manure dealers. The amended bill is supported by the

best firms in the trade, who will welcome any measure which would
facilitate the detection of fraud.

The field, analytical, educational, and clerical work of the branch
have been ably conducted by Dr. Howell and the staff of officers

under his control.

Vegetable Pathology.

The work of the Vegetable Pathologist in this State is of great

importance to producers, as many fungus diseases have got a very
firm hold on the crops and fruit of Victoria.

Mr. McAlpine is steadily endeavouring by experiment to find

remedies, and his efforts have been specially directed to those which
cause the greatest loss to growers. The way in which he has demon-
strated that the black spot of the apple can be almost entirely pre-

vented by spraying is of the utmost iujportance to orchardists, in
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view of tlie fact that the Vegetation Diseases Act, which prohibits

the sale of diseased fruit in tlie market, is on the recommendation of

the Vegetation Diseases Board to be strictly enforced next season.

The discovery of a rust resistant wheat which would give a

heavy yiei<l, and at the same time possess the best milling qualities,

seemed almost to have been made in the variety known as Rerraf,

but since its distribution some doubt as to its milling qualities has

been raised. Every effort will be made to find a wheat which will

possess all three qualities, and it is mainly with this object that

experiments have been conducted over a series of years at Port

Fairy.

Closely associated with this class of work is the testing of new
varieties of imported grains, which has been un<lertaken by the

Vegetable Pathologist. The great success of Carton's hybrids in

England leads us to hope that some of them may be found to be

suitable to the climate of Victoria, and I have made arrangements

to import those which show the best results in the present ex|)eri-

ments so that farmers may grow them in various parts of the

State next year, and test tlieir suitability to different districts.

The discovery of a grass which can be sown in the northern

areas for the purpose of forming a permanent pasture, after the

land has been under cultivation is a uiatter of great importance.

The problem has not yet been solved, and until it is solved the

Department of Agriculture should never give up the task. With
this view experiments have been undertaken with numerous grasses

imported from America, as well as our own native species.

Dairy Produce Exports.

The Manager of the Covernment Cool Stores has futnished an
excellent report which is well worth reading by all producers. My
experience of one export season in Victoria has forcibly impressed me
with the fact that a sufficiency of cool storage is the l<e3'stone of the

situation. All other efforts of" the depaitmentand producers are in vain,

if we cannot market our perishable products when they are ready for

market. What is the position at the present time? Last year the
supply of cool storage available was not equal to the demand for two
months of the export season. The Government Cool Stoies could not
deal with nearly all lambs and sheep offered. Had it not been for

the railway strike, we would have been short of accommodation for

25,000 crates of rabbits, and this in the very worst drought year that

has ever been experienced.

This year we have every prospect of having an excellent season,

and a large export of butter, Jambs and mutton. Last season 180,000
carcases were handled by the department, and the present prospect is

that not less than 300,000 will be offered. What will be the result?
Lambs will be kept long after they are prmie and will deteriorate in

value, and if kept on the stations will eat ofi' the feed which
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ought to be kept for stock that have to be wintered. A proportion

will be ruslied in for sale, the markets will become <rlutted, and prices

will fall all round. Whereas, if sufficient cool .storage were provided,

the price of lambs and mutton iti Melbourne would be ruled by
London and not by an over-supplied local market.

It may be argued there would be a great loss to the Government

in maintaining a sufficient amount of cool storage to meet all seasons

of plenty. This, however, need not be the case. Last year, for

example, when the export of butter was re<luced to a minimum, the

loss on the export business was less than £400, although the rent of

the cool stores is £I5,0i)0 per annum—an exorbitant sum. If an

addition of Id. per carcase had been charged on lambs and sheep,

several hundred pounds profit would have been made on the year's

transactions. IE this is the financial result in a bad year, I think

there is little need to dread any loss that might occur from over

expansion. In any case, such loss could, always be recouped in a

good season, and would not be one-hundredth part of the loss entailed

upon producers owing to the want of space.

All fruit exported should first be chilled before shipment, and

would be so chilled if space were available. This would allow out-

side lines of steamers to compete against mail steamoi^s, and would

cause a reduction of rates equal to €3,000 on 60,000 cases, which was

the volume of our exports to England last year. From this the

orchardists would benefit not only in freights, but in the fact that

their fruit would carry better.

Voluntary grading of butter will be undertaken this year, which

will enable proprietors of factories to sell in advance to merchants

who previously have found it difficult to operate in Victoria, although

buying largely in New Zealand. The deterioration of butter by the

abuse of the home separator is a serious matter, and, if not checked

will detrimentally affect the industry. I would deal with this evil by

Act of Parliament in a very simple but drastic manner. The act

would provide that all sellers of milk and cream, creameries, factories,

and separators, be licensed, and fees charged for the licenses

sufficient in amount to pay the cost of inspection. Powers woidd also

be provided so that inspectors could cancel the license of any dairy-

man whose cream or milk was not delivered at the factory or railway

station in a sound condition. This would end the evil in a very few

months, as those whose licenses were cancelled would soon find means

to deliver their cream in a satisfactoiy condition.

The home separator is a great convenience to many farmers, and

its use will increase. Wo must take its existence as a settled matter,

and provide means for prc^venting its mis-use.

The improvement of the quality of Victorian cheese is a very

simple matter. The factories are so few that one good instructor

could raise the quality of the production all over the State in twelve

months. That there will be little or no improvement without instruc-
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tion is evident. The factories are so far apart tliat there is no inter-

course between the different makers, so that they learn nothing from

one another as they do from intercourse in England. A cheesemaker

may go on in blissful ignorance, thinking he is producing excellent

cheese, though it is a very ordinary product. When we consider that

there is a duty of 3d. per lb. and freiglit to pay on imported cheese,

there ought not to be a single pound of New Zealand cheese sold in

Australian markets. The climate is favourable, good cheese can be

made with instruction^ and instruction alone will accomplish the

desired result.

The export of rabbits and poultry, and the preserving of eggs hj
cool storage, has been well superintended by Mr. Hart. Although
the number of poultry exported have decreased owing to the drought

and the dearness of grain, yet the quality of those exported from the

Government Cool Stores has been maintained. The preserving of

eggs in cool storage ensures higher prices during the season of plenty,

and keeps eggs at a moderate price during the season of scarcity.

These results will encourage farmers to increase their stock of poultry

and be a benefit to consumers as a whole.

Inspection of Rural Industries.

The report of the Inspector of Rural Industries gives a concise

yet thorougli description of the work of his bi*ancli without in-

troducing material which would more properly be dealt with in

special articles.

Although this year charges have been made for inspection of

produce, and railway carriage charged for the transport of exhibits

to shows, the number of inspections has not been curtailed, nor the

number of shows visited been lessened, which demonstrates that the

inspection is of real commercial value, and that the exhibits are so

popular that they are keenly sought after by agricultural societies.

The educational work that Mr. Knight is engaged in, especially

the encouragement of such industries as flax growing, will be more
highly appreciated when the prices of the staple products of the farm
have fallen to normal levels. When hay is £2 per ton and wheat 3s.

per bushel, there will be more enquiry as to the value of special

products. It is, therefore, the duty of the department to foster these

industries meanwhile.

Stock Inspection.

The report of the Chief Inspector of Stock shows that the out-

breaks of contagious diseases amongst stock have been few during
the year. Considerable publicity was given, however, to an outbreak
of anthrax amongst cows at Braybrook owing to the necessity of

adopting stringent measures in the interests of public health.

Although cattle have been comparatively free from disease, the

outbreak of swine fever is a calamitous event, both for the pig owners



A Revieiv of the Year's Work. 207

and dairymen. The existence of swine fever was first announced to

me by Dr. Brown, Inspector of Foods for export, who, after carefid

bacteriological examination and experiments in inoculation, was very

positive in his opinion that he had discovered swine fever. He,

unfortunately, stated at the same time that swine fever had long-

existed in the State, and that he had himself seen the disease in

Gippsland several years ago. This entirely shook my confidence in

his diagnosis, and I at once told him that I could not, without further

corroborative evidence, take the responsibility of announcing that

swine fever was in the State, and recommending the Honorable the

Minister to pass the stringent regulations which I knew were

necessaiy to cope with this disease, seeing that Dr. Brown asserted

this was the same disease which had been prevalent amongst swine

for years. The Stock Branch was informed of Dr. Brown's opinion

so that it might be able to obtain corroborative evidence that the

disease really did exist in the State. Evidence came later from

Mr. Cameron, Veterinary Surgeon to the Board of Health, and from

Dr. Bull, of the Melbourne University. Within forty-eight hours of

Dr. Bull's report being received, the districts where swine had lately

died were quarantined, but as cases were discovered, to exist outside

the quarantined areas I recommended the Hon. the Minister to

declare the whole of the State, an infected area, and to apply the

stringent regulations which are at present in force until the districts

could with cei'tainty be declared clean.

The onus of proving that districts are clean has been thrown on

the people themselves, and although this on first sight may seem hard,

it will not be so disastrous to the country as if these regulations had

not been enforced and the whole of Victoria had become infested,

which undoubtedly wovdd have been the case.

Inspection of Frozen Meat Exports.

The Inspector of meat for export reports that twice as many
carcases of sheep and half as many lambs were exported during the

year under review than was the case the previous ^^ear. This increased

quantity of sheep is accounted for by the overstocking of Gippsland

and the Western district with starving stock fi-om the North and from

New South Wales. When keep became scarce in the South these had

to be slaughtered, so that the country could carry the remainder

without loss.

It is satisfactory to note that the quality of exported sheep and

lambs was better than the previous year. It is estimated that the

coming season will show a great increase in the export of mutton and

lamb which I can well imderstand, as feed will be so plentiful that all

stock will be in excellent condition and fit for export, while last

year great numbers were either canned or boiled down.

Scientific Instruction in Dairying.

Dr. Cherry, Bacteriologist and Scientific Dairy Expert, has been

occupied most of his time in lecturing to farmers and teaching applied
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bacteriology to employes of butter factories This educational work in

my opinion is of the greatest service to the State, especially when it is

carried to those who can immediately apply the instruction given.
Continuous instruction for two weeks to factory employes is in my
opinion the best way that the bacteriologist can employ his time so long
as a sufficient number of employes can attend at one centre. Un-
fortunately the period of the year in which dairy managers have
leisure to attend classes is the same season in which short courses of

instruction are given to farmers' sons, consequently I have reluctantly
had io lose Dr. Cherry's valuable services in this particular branch of

educational work.

The School of Horticulture.

At the close of last session in December, the number of male students
entered upon the roll at Burnley School of Horticulture was six, and
two were on probation. It was then determined by the Honourable
the Minister to charge <i fee of £5 per annum for instruction to test

the bona Jide desire of orchardists for such a school. The result has
been most gratifying. There are now 14 male students on the roll.

This is a striking example of what one often sees—that what people
get for nothing they do not appreciate.

The surroundings of the school have been greatly improved under
the management of the Principal, so that there will be increased
facilities for outdoor instruction in the future. The six demonstration
orchards in the country are of the greatest benefit to those entering
upon orchard wouk, as they can there see demonstrated what steps

they should take to plant and maintain a profitable orchard.

Entomology.

The report of the Entomologist shows that useful work is being
done by the ofiicers of this branch. Mr. French, besides performing
his duties as entomologist, is responsible for the proper administration
of the Vegetation Diseases Act, and has also undertaken the super-
vision of certain experiments which are being carried out by private
individuals for the purpose of exterminating that troublesome weed

—

the St. John's Wort. These additional duties necessarily occupy much
of his time and prevent him carrying out experiments or engaging in

research to the fullest of his powers, yet some very important work
has been done.

The experiments conducted by his officers under his guidance in

proving that the Codlin moth can be combated in the orchard, and at

least four-fifths of the fruit can be gathered clean, is one of the main
arguments why the Vegetation Diseases Act should be strictly enforced
and all sellers of diseased fruit rigidly prosecuted. I am certain there
will be great opposition to these prosecutions next season, but protests
will be of no avail. Consequently strict attention should be given at
the proper season to combat the various pests which cause disease.
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Tlie experiments conducted by tlie Chemical brancli and by private
individuals liave proved that St. John's Wort may bo checked from
spreading in the alarming- way in which it has done during the past
few years. Now that a remedy has been found tenders will be called

for its destruction on experimental areas of considerable extent before
the work of eradication is commenced on a large scale. There is,

however, no longer any excuse for private owners allowing small
patches to remain on their holdings and thus form other centres of
infection to the surrounding country.

The Viticultural Industry.

The Viticultural Inspector, Mr. Adcock, presents an exhaustive and
interesting report on the work done in this branch. The fact that
phylloxera has appeared in the vineyard at the Rutherglen Viticultural

Station is a serious loss and practically renders this station useless for

the supply of resistant stock to any part of the State, except those
already affected with phylloxera. I anticipated this disaster last year
and had new nurseries estnblished in clean districts, namely, at

Leongatha and Longei-enong, with cuttings brought from Rutherglen
before phylloxera was known to exist there. There is little doubt but
these nurseries are clean. I will have them tested, however, by planting
European vines in the immediate proximity of the nursery so that if

phylloxera is there it will be soon discovered. When these nurseries

have been proved to be absolutely safe we will then be able to begin
the reconstruction of vineyards in clean areas. At present viti-

culturists in clean areas will not take the cuttings from Rutherglen,
although the experts of the department declaf-e there is no risk after

fumigation, but considering the easy way in wliich phylloxera can be
carried, I am not surprised at their caution.

Agricultural Classes-

The short courses of instruction to farmers and farmers' sons

conducted at three centres last winter for a period of two weeks at

each were a conspicuous success. An average of 40 students was in

attendance at each centre. These results encourao-ed me to ag-ain

open classes for one month at six centres this winter where an average

attendance of 40 students was gaaranteed. A full report of the work
of these classes will appear in the Journal on a future date.

All officers lecturing at these classes took special trouble to prepare

material for lectures and to aid in every way the success of the new
departure. The greatest burden of the work has fallen upon the

officers of the Chemical branch, and I am especially pleased with the

way these young officers acquitted themselves. i)r. Howell is to be
congratulated on the manner in which he has trained his staff.

.

The Journal of Agriculture-

After seven monthly issues of the Journal of Agriculture, the pub-

lication was suppressed for five months as a measure of retrenchment.
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After this suspeusiou it was again issued on the 1st May on the

understanding that it was to be niach' to pay, and will be continued

bi-monthly.

Producers wlio formerly were supjjlied free of charge have now
bven asked to pay an annual subscri})tion of 2s. 6d. for the six issues,

while sixteen pages of advertisement will be inserted to make up
any deficiency.

A record of the work of the department, especially the experi-

mental work, is an absolute necessity if the full benefit is to be derived

by the public.

The Journal continues to be ably edited by Mr. McAlpine, who
spares no pains to make it a success and a credit to the Department.
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REPORT OF THE CHEMIST FOR AGRICULTURE.

F. J. Hou-ell, Fh. D.

The work of the bi'iuich in its thi'ee spheres of activity—aiialytifal

exp'erimeutal and educational—has shown deveIo])ments during the

past year of a very satisfactory nature. The analytical work has
already up to a certain date received consideration in a re})ort called

for specially by the Director. The many demands being made upon
the laboratory, and the totally inade([uate remuneration made to the

staff, appeared to necessitate greater ))ublicity of the operations of the

laboratory. A consideration of the number, the nature and the

importance of the lines of investigation dealt with in the present report

will indicate the extent of the operations of the branch and suggest, I

ho])e, the desirability of affording every support for legitimate ex])ansion.

The Analytical Work.
The analytical operations, in which my Senior Analyst, Mr. Scott,

exercises direct supervisory powers, embrace the work of three

departments, those of Lands, Agriculture and Water Su])ply. As in

each department there is evidence of a distinct service to be rendered

by the investigations and the advice of the Chemist, it may be accepted

that the demands of each of these departments will increase from year

to year. The large areas of land of low natural fertility, which have
been regarded in the past as practically useless for agricultural

purposes, give promise under suitable treatment of l)eing convertible

into profitable holdings by the investigations and advice of the

Chemist, and the field for a'ctivity in this direction seems a very wide
one. The very prominent attention being given in Victoria to all

matters aff'ecting the health of the peo])le, will not bmg tolerate a

system of country water supplies without some attempt at either a

wholesale or household system of ])urilication. With a more general

recognition of the necessity for bringing all these supplies under
periodic chemical and bacteriological examination, there must l:)e in this

direction also a great expansion in the work of the Chemist to a Water
Supply Department. In the matter of agriculture the field for

chemical activity is a limitless one. I shall not attempt to enumerate

the various directions in which chemical knowledge may assist farm
practice, but will deal only with work actually carried out during the

past year. The following were the samples received for analysis :

—

LIST OF SAMPLES RECEIVED FOR ANALYSIS.
1902-8.

Manures . . .

.

.

.

.

.

• • ^(i!)

Soils .. .. .. .. .. 27S

Waters . . .

.

.

.

.

.

.

.

144

Vegetable Products .

.

.

.

; • • •'ItJS

Dairy and other Animal Products .. .. .. HO
Mineral Deposits considered of Agricultural value .. 17

Miscellaneous .

.

.

.

.

.

. • •>'»

1.247

The beet analysed at the Maffra Factory is not iiicltidecl in this total.
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THE SAMPLES CLASSIFIED.

The Manures Included :

—

93 samples of Superphosphate

6 ,, ,,
Thomas Phosphate

35 ,, „ Bonedust and Bonemeal

30 „ .. Guano
7 ,, ,, Rock Phosphate

39 ,, ., Gypsum
10 „ ,, Nitrate of Soda

5 ,, ,,
Sulphate of Ammonia

14 „ ,, Potash Chloride

4 „ „ Potash Sulphate

1 „ ,, Kainit

10 ,, ,, Refuse Manure
8 ,, ,, Blood Manure
2 ., ,, Marl
5 ,, ,, Special Manures, horticul-

tural, potato, garden, hay and cereal

Of the Manures Received :
—

75 samples were from Manure firms

78 ,, ,, ,, Farmers and Far-
mers' Associations

38 samples were for yearly determination
of Unit Values

78 samples were for use on Experimeftital

Fields

The Waters Included ;—

96 samples for Sanitary Analysis

Stock Purposes11

7
12
11

7

Boiler and Locomotive Use
Butter Washing Purposes
Use in Irrigation

Mineral Springs

WATERS.
Of the Waters Received :

—

109 samples were from the Water Supply
Department

19 samples were from Farmers
1 sample was from the Stock Branch
12 samples "were from the Dairy Branch
3 samples were from the Lands De-

partment

SOILS AND SUBSOILS.
Of the Soils and Subsoils Received :

—

32 samples were received from the Lands and Public Works Departments

5 ,, .. .. .. ,, Viticultural Branch

81

137
12
12

Farmers
Experimental Fields

Tobacco Lands of Edi
Mildura Settlement

ANIMAL PRODUCTS.
The Dairy Samples included :

—

19 samples of Butter
Cheese2

15

3

2

1

2

1

Milk
Biestings

Cream
Eggs
Deposits in Cream Separators and Churns
Preservative

CANNED MEATS.
65 samples of Canned Meats

VEGETABLE PRODUCTS.
These included :

—
7 samples of Fruit

6 ,. ,, Jam and Pulp
1
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MINERAL DEPOSITS.
These included :

—

S samples of Carbonate of Lime
7 ,, ,, Minerals
I ,, ,, Whiting
1 ,, ,, Phosphate of Iron

Total .. 17

MISCELLANEOUS SAMPLES
These included :

—

14 samples of Grasses, Weeds and Fodder Plants
2 ,, ,, Calves Food and Cattlelick
1 ,, ,, Blood in connection with death of pigs

41 ,, ,, Bluestone
1 ,, ,, Solder used in tinning preserves
1 „ „ Tin
1 ,, ,, Spirit

1 ,, ,, Sand from Mining Battery
1 ,, ,, Slime from Mining Battery
1 ,, ,, Scrub Exterminator
2 ,, ,, p'ruit Wrappers

Total .. m

Remarks on the Analytical Work.

My remarks on the analytical work contained in the special report
already referred to, will apply with equal force to the operations under
present review. I there wrote :

—

" The work of a laboratory is hardly to be judged by the number
of samples received, it depends upon the number and the nature of
the determinations involved in the analysis of each sample, A com-
plete soil analysis, to take an instance, involving over twenty
operations, is a vastly diiferent thing from the determination of one or
two ingredients in a sample, although both may be classed as samples.
The most of the work of the nature of that carried out in an institution

of this kind is, the world over, carried out in duplicate as an absolute
guarantee of accuracy, and this naturally greatly increases the work.
The number of samples that reached our laboratories last year is

greatly in excess of what it ever was before. The wonderful effect of

the manures on the soils of the North has influenced considerably the
analytical work of the laboratory. With the vast sums of money now
spent on fertilizers, it is natural the farmer should begin to clamour
for some guarantee of the value of the material he buys. A chemical
analysis alone can furnish this guarantee, and it is natural the farmer
should look to the Agricultural Chemist for this. The news of the

successful use of manures in the North has reached the ears of the

farmer in the South, and daily applications are pouring in from this

quarter for information as to the probable deficiencies of the soils

in that portion of Victoria, and the manures which might most
suitably supply them. Conjecture is useless in this case, and soil

analysis, where an immediate answer is required, must attempt the
answer. The Chemical Branch is endeavouring to properly engage
in both laboratory and field investigation, which will allow of answers
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to all such similar questions. It is work which of necessity must

grow by leaps and bounds. With every new development in field

work there will be corresponding demands in analytical investigation.

In the examination of manui-es, especially, I anticipate large develop-

ments. The present Fertilizers' Act does not, in my opinion, offer

sufficient protection to the farmer. That protection ought to be

given if we wish farmers to engage in the fertilization of their

lands with confidence. To give that necessary protection it will

require the analysis of at least 500 samples a year.

Future field experimental work will, apart from the fanner's

demands, largely add to the work of the laboratory. For the

manurial requirements of the many crops possible in the South we
must look to field experiinent, and with field experiment soil

analysis should go hand in hand. From the results obtained by

the growing crop in the field, and from the soil analysis of the

laboratory, we shall secure data for forming opinions as to the

proper treatment of similar soil areas of wide extent, and their

adaptability for special cultures. As the statement also shows, a

large number of water analyses is carried out in this laboratory,

many of them to decide the suitability of the samples for ag-

ricultural purposes. It is essential to agricultural development,

especially in the arid or semi-arid portions of Victoria, that the

struggling settler should be freely assisted in this matter. A well

or a bore in the far North may be a veritable gold mine or it

may be a source of absolute danger. The agricultural laboratory

should be at the service of every farmer to inform him of the

suitability of his supply for domestic use, for stock requirements,

and for irrigation purposes. In the interests, also, of the continued

development of the dairy industry, it is essential that the water

supply of all butter factories should be under constant chemical

supervision by the Department. The use of a pure water in the

dairy is of vital importance to both our local and foreign markets.

The bluestone used by the farmer in the pickling of his wheat,

and the insecticides and fungicides so extensively employed by the

fruit grower in the orchard are liable to adulterations which render

them useless for the purposes intended. Not only the individual

using them, but the whole country might suffer seriously fi-om the

effects of such adulterations. The chemical analysis of our various

agricultural products, vegetable and animal, requires to be system-

atically taken up. Profitable farming depends as much upon the

quality of what a farmer produces as upon the quantity. To send

away wheat or barley or flour deficient in important constituents

means going under in the severe struggle for the world's market,

when a better article is able to compete. We might send away in

unlimited quantities, jams, pulps, preserves, canned meats, and various

other articles, but to export these, either wilfully adulterated or unin-

tentionally contaminated with dangerous metallic salts owing to im-

proper methods of canning, is to seriously imperil our prospects of

ever building up a great export trade in these lines. This is a

matter closely affecting our producers, and every such shipment
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that leaves our shores should carry with it the Departmental
Chemist's certificate of pm-ity. In the few facts brought forward
to illustrate the functions of an office of this kind, it will be seen
there is unlimited room for the chemist's activity in safeguarding and
furthering agricultural interests."

The work of the past year was carried forward on these lines.

A prominent feature of the laboratory operations of the twelve
months has been an extensive analysis of manures and bluestones
with the view to the detection of low grade or adulterated articles

on the market. Both articles, however, have generally speaking
come up to approved standards of quality. The analysis of 38
samples of bluestone collected from various sources showed an
average impurity of less than \ per cent, of sulphate of iron. The
manures, with few exceptions, have either equalled or exceeded the
guaranteed standard of the invoice certificate, A serious cause of

complaint, however, is the frequency with which manures appear to

be sold in the country without the required certificate. It is also

noticed that farmers in the North still appear to purchase nitro-

superphosphates rather extensively. Experiments have shown that

for the present at any rate the soils of the North do not require
nitrogen, and it is a waste of money in purchasing manures con-

taining this ingredient. Farmers in the North are advised not to

buy nitro-superphosphates.

Bacteriological and Microscopic Work.

The work of this section has been Avell carried out by my Bio-

logical Chemist, Mr. Price. There were 96 samples of water re-

ceived for bacteriological and microscopic examination during the

year. Periodical examinations were made of a number of the large

inland supplies. These included Ballarat, Beudigo, Geelong, Mal-
don, Mildura, Donald, Charlton, Maryborough, Castlemaine, Boort,

Kyneton, Talbot, Moolort, Tallangatta, Bright, Evansford, Mount
Emu, Neerim, Korumburra and Warragul. In addition to waters

for sanitary purposes, a number of samples were also received from
butter factories.

Bacteriological examinations were also made of a number of

butters sent in through the Dairy Branch from country districts

for prize competition, and photographs taken of the cultures for in-

formation as to the bacterial condition of the exhibits.

The examination of bone meals, poultry feeds, iams, meats, etc.,

for adulterations, also involved a good deal of microscopic investi-

gation. The large use of the microscope in the mechanical analysis

of soils added also very considerably to the work of this section of

the branch. In the soil investigations of the futui'e, this section

should have a sphere of great usefulness.

Educational Work.
The extension of the field operations of the branch, and the

•daily meetings of the various field officers with farmers in all parts
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of tlie State, have had tlie effect of stimulating- a desire for infor-

mation on various agricultural matters. This has manifested itself

both by a large number of applications for the services of

lecturers, and a mai'ked increase in letters of inquiry, bearing" upon
the work of the office. The large part which officers from this

branch have played in the short agricultural courses initiated by
the Director has resulted in an output of work by this section of

the branch, which has never before been equalled. My travelling

assistant, Mr. Lee, has shown special activity, and the kindly

notices of the press are indications that he has mastered the duties

of a difficult position, and gained the confidence of the farmer.

The course of lectures he has delivered has been a comprehensive
and instructive one. The facts and literature I placed in his hands
rendered possible the preparation and delivery of addresses on the
following subjects, which were repeated at various centres :

—

The Manurial Requirements of Northern Soils.

How to Cultivate for AVheat Growing.
Rotations, and the Possibilties, in the North.
Salt-bush as a Fodder for Dry Areas.

Manure Experiments in Southern Victoria.

The Beet as a Sugar and Fodder Plant.

Forage Crops.

The Principles of Manuring.
Farmyard Manure.
The Functions of Lime in Agriculture.

Commercial Fertilizers.

How to Value Artificial Manures.
Humus in its Relation to Soil Fertility.

Crops to Provide the Nitrogen Requirements of Southern Soils..

The Principles of Feeding.
The Feeding of Sheep.
Forage Crops for Pigs.

The Food Requirements of Farm Horses.
Silage and Silos.

Rations for Dairy Cows.
Lucerne for Milking Cows.
Feeding for the Production of Beef.

In addition to Mr. Lee, my junior analysts, Messrs. Osborne,.
Garnsworthy, Robertson and Trend, have also each prepared a series

of 20 lectures on theoretical and agricultural chemistry. This neces-
sitated a wide course of reading, a great deal of night work, the culti-

vation of the art of lucid exposition, and the mastery of a free and
easy delivery. They have faced, as a first attempt in lecturing, bodies
of men ofl'ering as a rule little sympathy for anything not showing a
direct connection with farm practice, and have come through the or-

deal in a manner of which the head of any branch might feel proud.
The enthusiasm and industry shown by these young men are in

striking contrast with the indifference to the value of their services
shown by their country. They are paid salaries of £50 to £75 per annum..
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Field Operations.

Tlie field operations of the past year were conducted on a more
extensive scale than at any time in the history of the branch. The
work of this section increases in popularity each year, a popularity

based upon the results of immediate benefit to the farmer which have
followed, and continue to follow, its operations. The wonderful effects

following the use of appropriate manures on the poorei soils of the

South have opened a new chapter of possibilities in this part of Vic-

toria, and give promise of converting immense areas considered almost
worthless into good profitable holdings. The field manure tests

of last year were numerous and covered a variety of crops. The re-

sults will be given in a separate paper. The forage crop experiments
formed a prominent feature in the field operations of the year. A
report dealing with the outcome of these experiments has already ap-

peared in the pages of the Journal. The field tests with the sugar
beet covered an immense area, and practically took in the whole of

Southern Victoria. The results of these tests will also require a

separate report.

Improvements in the Methods op Conducting Field Tests.

The advisability of training young men for field work possessing

a fairly good scientific education has been suggested ; and the desir-

ability of making such employment continuous instead of intermittent

as at present has also been pointed out. Field experiments, without
absolute accuracy and honesty in every detail, are worse than use-

less. It is only a scientific training—and more especially a chemical
training—which can give this accuracy. The intellectual honesty,

also, which will truthfully record failures and not exaggerate
successes is the outcome, also, of a moral training associated generally

with the higher social stages in life. Our field otticers have all been
drawn from the ranks of farming life. Excellent work has been done
with this material ; but much better and more satisfactory might be
achieyed under the altered arrangements referred to. The inter-

mittent nature of the employment under present conditions is

calculated to place considerations of self too much above consider-

ations of the I)epartment. I should prefer for my field work a body
of well-educated young enthusiasts, who would regard themselves as

possible future instructors in the great field of agricultural education

which lies before us.

Impeovements in the System of Experiments.

The field manure tests might, I think, be made much more
scientific, and of a much wider value, if the district as a whole instead

of the individual could receive consideration. Under present con-

ditions, we are dependent upon the individual or individuals making
application for co-operation in the field tests carried out in a district.

There may be half a dozen types of soil in a district, and opportunity is

afforded of testing one only, through farmers or the others declining

to go to the trouble of engaging in the work with the Department.
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Manure tests, including all tlie types of soil in a district, in con-

junction with a survey defining- tlie boundaries of eacli type, would

permit of the mapping of the soils of each district, and, provided

laboi'atory investigations were also carried out in connection with

each type, would furnish information applicable to similar areas else-

where. It is on such lines as these that I would wish the field trials

of the future to be conducted.

EXPEEIMKNTS AT THE ToBACCO FaRM.

Mr. Temple Smith furnishes an interesting report on the experi-

ments carried out on the farm under his direct supervision, the

most important of which were different methods for raising plants in

the seed beds and the prevention of blue mould. Manure experiments

of a comprehensive kind were also carried out, the results of which
are not yet available. A number of new varieties were also tested,

some of which gave promise of proving valuable introductions.

Mr. Smith reports :
" Sixteen varieties were tried in all, thirteen of

which were pipe tobaccoes. The following facts were noted in con-

nection with the varieties grown on the experimental plots :

—

PLUG TOBACCOES.
The Hester.—Nice heart-shaped leaf ; leaves well apart. Can be planted

3 feet apart.

Lacks.—Verj- large long leaf; slow growth; requires to be 3ft. 6in. apart.

Should give heavy yield.

Blue I'rvor.—Large leaf; matured late ; nice texture.

Colonial Broai5 Leaf.—Strong growth ; large leaf; heavy yielder ; coarse
in appearance.

Conqueror.—Pointed leaf; grows long distances apart on stalk ; matures
early. Should be 3ft. apart.

Granville Yellow.—Rather delicate ; matured late ; suffered during dry
weather. Should be 3ft. apart.

Hvco.—Suffered from drought ; nice broad leaf ; light yielder.

CIGAR VARIETIES.
Sumatra.—Tall growth ; delicate light yielder ; small leaf. Can be planted

3ft. apart.

CoMSTocK Spanish.—Large narrow leaf ; matures early ; light yield ; liable to

soon spot ; coarse texture.

Connecticut Seed Leaf.— Strong grower; large leaf; nice texture; heavy
yield. Should be 3ft. 6in. apart.

Mr. Smith continues :
" The experiments of the year go to show

that some of the best varieties can be successfully grown, and the
distribution of seed of such varieties must have a beneficial effect*on

the futvire production of tobacco in the district. The area of the

past year's crop was double that of the previous year, and growers
are arranging for a still larger next season."

An experiment of growing cigar leaf varieties under a tent made
of cheesecloth gave satisfactory results, the texture being much finer

than the same varieties grown in the field.

Correspondence, Reports, Etc.

The correspondence during the year was very heavy, the result
principally of the great develoj)ments in the field work, and the
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numerous iuquiries sent in by farmers concerning the manurial and
cultural requirements of crops, the treatment of soils, the value of

foodstuifs, and other matters in connection with farm practice. Much
of the success of the operations of the branch for the past year

depended upon the untiring industry of the clerical staff, and I have
to thank Messrs. Hatton and Hasset for the long hours of over-

time willingly given in the interests of. the branch without the

slightest remuneration.

The total outward papers numbered 7,174, and were made up
as follows :

—

Letters and Reports press copied 2,712

Circular letters in connection with experi-

mental Field Work 2,930
Other circular letters, statements, etc. 912
Accounts checked, entered and passed 620

In addition to this, numerous reports of a lengthy nature dealing

with the results of the field work were distributed to agricultural

societies and farmers.
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REPORT OF THE BACTERIOLOGIST AND SCIENTIFIC

INSTRUCTOR IN DAIRYING.

T. Cherry, M.D., M.S.

In reviewing the work of the past year, the most important

circumstance has been the drought, which has affected the whole

State and brought dairying in the JMortliern districts almost to a

standstill. In consequence of these unusual conditions I thought it

best to devote most of my lectures to the question of fodder for the

dairy herd. In explaining the fundamental principles of food and

feeding, the main point is to insist on the all important distinction

between the flesh forming and heat producing constituents of the food.

Under ordinary circumstances the latter, represented chiefly by sugar

in its various forms, can be abundantly raised on every farm, but with

the flesh formers the case is entirely different. The value of grain

and its products, of peas and tares as green fodder, and above all of

lucerne cannot be too much insisted on. In Europe and Ameiica the

supply is largely supplemented by a variety of concentrated food-

stuffs, but with us these are not used to any great extent, and con-

sequently the practice of raising crops rich in nitrogen on the farm,

to help out the natural grasses, must be looked upon as a most

important step towards placing dairying on a permanent footing.

Efforts have also been made to induce the northern farmers to preserve

and cultivate the saltbushes, another most valuable plant in dry

districts.

Another fact, which the drought has brought home in a way never

before realised, is the necessity for a certain amount of succulent food

in the daily ration of the cow. Too often the fundamental differences

in the digestive system and requirements of the cow and the horse have
been overlooked. By systematic growing of fodder crops, the necessary

green food can be raised in all the Southern districts, but where the

rainfall is deficient, the easiest and most satisfactory method is by
means of silage. Unfortunately the early attempts at making silage

in Victoria have not been too successful and many farmers who have
tried it have given it up. The conditions necessary to insure uniform
success have been worked out in America during the past ten years,

and the modern overground silo is the result. Briefly, the most
important point is found to be the complete exclusion of the air, and
this can best be secured by passing the gree'n crop through the chaff

cutter or similar machine before filling it into the silo. Besides using

a model of such a silo to illustrate my lectures, the Department has
had one capable of holding 65 tons erected at the Royal Agricultural

Show, and it is satisfactory to note that several farmers have already

had similar silos built, and speak of the quality of the silage

in the highest terms. A number of analyses of samples of such
ensilage are now being carried out at the laboratory of the Chemist
for Agriculture.
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Along with the question of fodder crops the allied subject of shelter

during the cold months has also received attention. Tlie practice of

rugging is now very generally adopted, but the growth of fodder rich

in the flesh formers can be most satisfactorily carried on by the help

of farmyard manure. Housing the herd therefore becomes increasingly

important with the development of improved methods of dairying.

to suit local conditionsLectures on the above lines, but modified

have been delivered as under :—

Bacchus Marsh (2)

Beech Forest

Geelong
Colac
Eurack
Terang
Cobden
Framlingham
Woodford
Warrnambool
Garvoc
Koroit

Wando Vale
Condah
Melbourne (2)

Brunswick
Toolern

Balian
Ballarat

Clunes
Horsham
Walmer
Warracknabeal
Nhill (2)

Romsey
BeaJiba

Murphy's Creek
Boort (2)

Charlton
Echuca
Heathcote
Kilmore
Tatura
Shepparton
Ardmona
Seymour
Longwood
Euroa
Balmat turn

Slieen's Creek
Gooram
Strathbogie

Benalla

Wangaratta
Wangaratta North
Springhurst
Bainawartha
Wodonga

Food Preservatives.

Myrtle ford
Milawa
Whitfield

Korumburra
Kongwak
Poowong
Loci 1

Leongatha
Yarram
Pakenham
Fern Tree Gully
Warragul
Lardners

Sea View
Bloomfield (2)

Trafalgar

Moe
Hillei.a

Morwell
Narracan
Traralgon
Matlra

Boisdale

The announcement, which has just been made by cable, of the

results of the experiments conducted b}' Professor Wiley on the effect

of boiacic acid and other preservatives in food, cannot fail to have

most far reaching results. These experiments have been carried out

on healthy men on a scale and with precautions which have never

before been attempted. Hitherto the effects of the continual con-

sumption of small quantities of food preservaties have chiefly been

deduced from the results of exi)eriments on animals. Professor Wiley's

results are apparentl^^ altogether unfavourable to the use of preser-

vatives, as it is found that their use inteferes with the due repair of

of the living tissues. Should these experiments be confirmed, the

laws relating to the use of preservatives in food will probably be

speedily altered so as to practically prohibit their use. Victorian

butter factories should therefore make i>re|)arations to be independent

of them, and, provided the milk or cream is delivered clean and fresh
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there is no question that they may be dispensed witlj. What are the

precise conditions under which butter can be profitably sent to

iiondon without preservatives, and whether pasteurisation is essential

or not, are points on which further investigations are required. From
experiments conducted at the University Laboratory we have ascer-

tained that the two chief factors are the number of organisms present

of varieties otlier than the lactic acid bacteria, and the amount of

butter-milk and curd left in the butter. Pasteurisation and the

use of pure cultures of lactic acid organisms as starters are impor-

tant means towards attaining this object. Last season little butter

was exported to London, and most factories gave over pasteurisation,

but with the return of normal conditions there is no doubt that it

will be much more extensively adopted than ever before.

Educational Work-

The educational work of the year has been chiefly devoted to

laboratory courses for factory and creamery managers. The object

of these courses is to make the manager practically acquainted with

the essential changes underlying fermentation and putrefaction.

Every afternoon for a fortnight is spent in working out the chief

details of bacteriology as a|)plied to the dairying industries, the

microscopes and all apparatus being supplied by the Department.
The following classes have been held :

—

1902 University, Melbourne

1903 Euroa ...
'

...

„ Kyneton ...

„ Koroit

„ Terang ...

It seems likely that the best attendance at country centres will be
secured in cases of factories having a large number of creameries

attached.

Lectures were also delivered in connection with the short courses in

agriculture at the following schools :

—

Tatura. Boort.

Bacchus Marsh. Warrnambool.
Charlton. Maff'ra.

Bacteriological Investigations-

The investigations carried out at the Univeisity Laboratory dur-

ing the year have covered the following branches :

—

a. The prepara-
tions of vaccines and antitoxins.—In relation to pleuro-pneumonia in

cattle it is found that the micro-organism which causes the disease is

so small that it passes throughsome of theso-called "germ-proof" filters.

By experimenting with Berkefeld filters a " candle " was obtained
which allowed the organism of this disease to pass thiough, but inter-

epted all the adventitious organisms that were present in the fluid.

Attendance
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The clear fluid from the cavities of the chest of an animal dead of the

disease, when thus filtered constitutes a means of reproducing the

disease in animals for protective purposes. Comparison of the tem-
perature charts show that the disease runs the normal course, and
there is no doubt that this " purified virus " will avoid the risks of

septic cotnplications which sometimes cause the death of the animal
when inoculation is performed in the usual way. Investigations have
also been carried on in relation to protective inoculation against

anthrax, but these are not yet complete.

h. A disease which causes great mortality amongst bees is being

investigated. I am inclined to think that it is due to a deficiency of

proper food during the larval stage It is at this period in the life of

an insect that all the active living tissues are built up. In the adult

stage the food is used to supply energy, but there is little done in the

way of the renewal of the worn out tissues comparable to what
obtains in the higher animals ; hence a deficiency in the nitrogen of

the food of the larva is likely to result in malnutrition and permanent
loss of vitality. Anal3'sis of the different samples of pollen shows
that considerable variations occur in'the amount of nitrogen present

but it will take some time before a sufficient number of samples, the

history of which is known, can be obtained to settle the point

definitely one way or the other.

c. About 3,000 tubes of locust fungus have been supplied to the

Entomologist.

d. The routine diagnosis of specimens for the Stock Branch has

continued during the year.

e. Samples of water, milk and butter have been examined for

bacterial contamination, and pure cultures of lactic acid bacteria

supplied to 14 factories.

The work of the laboratory has been carried out in a most satis-

factory manner by Dr. Bull and Dr. Cowan.
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REPORT OF THE DAIRY EXPERT AND MANAGER
OF GOVERNMENT COOL STORES.

R. Crowe.

The Export Trade in Perishable Products.

When 1 was a boy in the eighties, I remember prime legs of

mutton being delivered at the door for Is., 9d., and sometimes 6d.

each. There was then no outlet for our surplus production in mutton,

except through the boiling down establishments and the export of

tallow. Butter was at times almost unsaleable, and was often dis-

posed of for od. per lb., after the spring and summer supplies had
been kept for nearly twelve months. Cheese and other perishable

commodities were also subject to like uncertain market conditions. I

have a vivid recollection of assisting my father in the sowing and
cultivation of two paddocks of potatoes, consisting of 20 and 25 acres

respectively. The rent per acre "^vas 30s., the value of the seed was
20s., the laud had been ploughed twice before planting, the crop re-

ceived the usual scarifying, drill-harrowing, hand hoeings, and hilling

up, the cost of which amounted to another 30s. per acre, or a total

outlay of £180, and, although the yield exceeded 5 tons to the acre,

he realised the magnificent sum of £45 sterling, or £1 per acre.

Biennially, or every third year at most, many pigs were ruthlessly

slaughtered in order to secure payable prices for growing and fat-

tening the remainder. From this it will be seen that the prospects of

the producer in those days were very precarious indeed. Xo wonder
the farmers' sons left the country to obtain positions in the city as

civil servants, clerks, or tram conductors. Good agricultural land
was at a minimum, and the life of the average farmer was simply one
monotonous round of drudgery from daylight to dark. The task of

raising fi'om the soil sufficient for our limited population was a com-'

paratively easy matter, and when that requirement was exceeded
prices fell to a level which would at times not permit of both ends being
met, to say nothing at all of a profit. It will, therefore, be seen how
imperative was the necessity, to adopt methods, which would enable

our surplus perishable products to reach outside markets. We can
well understand the satisfaction felt both here and abroad at the

successful landing of the first consignment of fi^ozen mutton in Eng-
land in good condition early in 1880.

All honour is due to the noble pioneers and inventors of refrigera-

ting machinery, and in this connection we should on no account forget

the valuable work contributed by the late Dr. James Harrison, of

Qeelong. He devoted the best part of his life to it, and succeeded in

placing artificial refrigeration upon a footing that led to its ultimate

adoption in the transportation of perishable products. His work has
since won world-wide recognition. An everlasting debt of gratitude

is also due to the late Mr. T. S. Mort, who spent about a quarter of a
million sterling in endeavouring to successfully establish the frozen
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meat trade. His long continued lal)Ours in this direction were su un-

selfish and far reaching, as to entitle him to be ranked by posterity as

a great national benefactor. For eight years after the first successful

shipment, meat was our only perishable ex])ort. The fii'st consign-

ment totalled 400 carcases of mutton and lamb, while last year (tv^er

400,000 carcases left Victoria. During the last eleven years. Great Bri-

tain has paid us about two and a half millions sterling for frozen meat.
Recently more attention has been devoted to breeding a special class

of laml) and mutton to suit British requirements, and the method of

management adopted by breeders is also being rapidly shaped towards
the same end. Special provision, so successfully adopted in other

countries, has hitherto not been made here for topping off lambs and
sheep for freezing. A very satisfactory stage has been reached in

New Zealand, where the volume of lamb and mutton export has com-
pletely overshadowed ours. This is largely due to their making a

specialty of the growing of turnips, rape, and other fodder. Special

efforts are needed in this direction in Victoria, in order to enable her
to compete against rivals in the world's markets, and to rapidly and
successfully develop the industry, and we should lose no time in

emulating the example of New Zealand.

BVttek.

And now a word or two about butter. During the last thirteen

years, which covers the whole history of the export trade in butter,

over 1 10,500,000 sterling has been paid to Victoria for her exported

surplus. Our exports were nearly doubled during each succeeding

year until the season 1894-5 was reached ; but, owing to the four

years' drought—from 1895 to 1899—they receded instead of showing
an expansion. The elasticity and vitality of the industry are demons-
trated by the fact that during the two following years our best records

were achieved, only to be dashed again through the terrible drought
of the last two years, from which we are now happily emerging.

Among the lessons of this experience, indelibly imprinted on every

dairjanan's memory, the most important is the conservation of fodder.

As a large section of our dairymen are now taking precautions, it is

likely that similar disastrous results will not recur. Unfortunately,

the losses already entailed are not to l)e gauged by the shortage in

production only, for markets are left unsupplied, and business con-

nections severed, to be eagerly acquired by our competitors. There

is every indication of next season proving one of the best this State

has ever had. But the stronghold so hardly won in former years we
have been obliged to abandon, and commence the attack anew.' Our
competitors in the meantime have been afforded the opportunity ti)

entrench themselves and strengthen their defences. The drought has

smitten our industry so much that during the last two seasons the

Argentine and New Zealand have effected for themselves a firm

lodgment both in the South African and British markets at our own
season of the year. We have, too, to encounter a most formidable

competitor in Siberia, and those who have followed recent events in

Manchuria need not be told that the Russian bear does not easily
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relax liis all-crushing grip upon anything he once lays hold of.

Who can tell how far this element has conduced to the preci])itation

of Mr. Chamberlain's policy of Preferential Trade ? His words have

echoed and re-echoed throughout the length and breadth of the

world, for it is the first announcement of what is recognised as the

warfare of the future, when the world will witness battles of a purely

commercial rather than a military nature. As in martial manoeuvres,

so in the tactics of commerce. If the army of our export trade be

loyal, well organized, drilled and equipped, all opposition must be

vanquished. We have a soil proved to be eminently adajjted for

dairying, and a splendid climate. With effective conservation and

use of our water supply, the rest should be easy. No time should be

lost in preparing for the coming season, by brushing down, cleansing,

and whitewashing our butter factories, creameries, and dairy buildings,

and getting our plant and machinery into satisfactory working order.

Quite recently our first shipment of butter was sent away, and in

the course of another few weeks tiie whole accumulation

from last season's unfortunate speculative ventures will have dis-

appeared. The new season will then be upon us, and the indications

from all portions of the State warrant the anticipation of a }n'olific

innings. One of our most necessary requirements will Lc the proj^er

care and treatment of cream from home separators. Drastic, I might

almost say revolutionary, measures must be taken to remedy the general

abuse of "this system, which has done so much to lower the standard

of our butter. Where home separators are absent, the product is

invariably on a high plane of excellence. If all cream, wherever

possible, were delivered daily to the nearest factory from October

until the end of the shipping season, immediate and substantial

improvement would be effected. Factory managers and directors

already realise this, and it is to be hoped that an understanding will

be reached at the Conference to be held between the Dairymens' and

Factory Managers' Associations this month. I have been frequently

charged with a prejudice against home separators, and must confess

to a deep-rooted aversion to their use in any place where local co-

operation is ])0ssible. In the proper care of cream, mechanical

refrigeration is an absolute necessity. The individual can rarely

avail himself of this assistance, but when large quantities are operated

upon its use falls lightly on all. My objection is based on the general

inferiority of the home separator butter presented for export for the

last seven years as compared with that from other sources. I know
of considerable quantities of very good butter from some lu)me

separators where the collection of cream has been well organized and

attended to ; but, speaking generally, the character of such butter

will bear much improvement. Do not let me be misunderstood ; I do

not condemn the use, but the abuse, of the home separator, without

which, I admit, dairying in isolated or mountainous districts, or in

localities where the combined treatment of milk is impracticable,

would be impossible. I have on every possible occasion assisted

home separator people, but the task of attending to over 6,000 users in

Victoria is an altogether hopeless one with our limited staff of instructors
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Instruction in Butter and Cheese Making.

Mr. Archei-j Government Dairy tSupei'visor, lias handed to me
the following account of his work during the year :

—

In connection with my duties as Dairy Supervisor, I have visited, inspected and
given instruction to the managers of 42 butter factories and 15 creameries, many of

which I have \isited several titnes. 1 have also visited 83 farms for the purpose of giving
instruction in the treatment of milk and cream, the feeding and management of stock,

etc , also to advise and assist the Municipal Dairy Inspectors in the performance of
their duties. In February last I recei\-ed instructions to devote my attention to the
improvement of the present methods of cheese making, and I have visited 19 cheese
factories, at many of which I have stayed a fortnight giving instruction to the cheese-

makers, and in almost everj^ case with very gratifying results. In every instance I

have been well recei\ed and generally find people eager to receive instruction.

I have attended at five Agricultural shows for the purpose of testing the milk in

connection with the milking competitions and for giving information to farmers, and at

five meetings in connection with the commencement of co-operative butter or cheese
factories. I have delivered seven lectures and papers to farmers and butter and cheese
factory managers, besides contributing articles to the Journal of the Department
of Agriculture.

Mr. Carroll, Dairy Supervisor, reports as follows :

—

During the year I visited and inspected 502 dairy farms, 45 factories and
25 creameries, and also attended at the Melbourne Show, and nine country shows, at

which milking contests were supervised and tests conducted

Where a proper system of dairy inspection has lieen instituted, a distinct improxe-
ment is noticeable in the cleanliness of cow-yards, dairies, milk store-rooms and
utensils. This opinion is fortified by managers ot butter factories in those localities.

Unfortunately, however, in some cases at least, the appointment ot dairy inspector is

only nominal, the salary paid not being sufficient to enable a thorough inspection to be
made, and the support in some instances extended by the Council is very meagre.
There are a few shires where inspection has been postponed owing to the drought, and
others again where no attempt at dairying inspection is made, and the dairy farmers

residing therein are antagonistic and have no sympathy for dairy inspectors or inspec-

tion. As a consequence of this antagonism, I found it difficult to get an opportunity

of imparting instruction or giving advice of any kind.

For the benefit of the industry in general, I would advise that inspection be made
universal, thereby securing a uniform system of inspection, and a raising of the

standard of the milk supply.

By a personal inspection of the farms, I was enabled to afford assistance and give

advice in the breeding and selection of suitable stock, manner of feeding, the growing
of summer fodders, cleaning of dairy utensils, and other details of the dairy, as well as

rearing of calves. Much good has been done in this direction, but owing to the large

district over which I have to travel, it is impossible for me to visit every farm.

I have had occasion to visit several butter factories at the invitation of the factory

manager, or by direction of Mr. Crowe, to investigate the faults found in butter coming
in for export, and to assist in rectifying same, give instruction in testing, making of

pure cultures, and advice as to sanitation.

By request, I attended meetings of boards of directors, and discussed the necessity

for re-building and equipping their factories with more powerful and up-to-date

machinery. A number of these factories were built and equipped, as was then thought,

to meet requirements, but the estimate has been largely exceeded, and many of them
have outgrown their usefulness. I am pleased to state that my efforts in this direction

have been rewarded, new and improved machinery having been put in, new buildings

erected, and alterations made to old buildings on my recommendation.

A portion of my time has been taken up in investigating and setting right disputes

and misunderstandings which arose from time to time, between milk suppliers, direc-

tors and factory managers, thereby helping to secure a more friendly feeling between

dairymen and companies.

Mr. Wilson, Assistant Dairy Expert, reports having inspected

1,287 consignments of butter for export beyond Australia, and in- .
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spected three butter factories in the country during the year in addi-

tion to assisting generally at the Cool Stores.

From those reports it will be seen that 44 })er cent, of the butter

and cheese factories, 10 per cent, of the creameries, and less than

2 per cent, of the dairy farms have been visited, and instruction

given.

In addition, I gave 12 lectures and wrote l,4Go letters and re-

ports, giving advice to dairymen and factory managers. Almost

every day producers called for information on dairy subjects, as well

as matters relating to the export ti-ade.

Statistics appearing in another ))art of the Journal shew the

volume of business transacted at the Government Cool Stores, and in

connection with the export of perishable products. From a trading-

point of view, the result of our operations must be considered

satisfactory, especially when it is recognised that the season for cer-

tain branches was a very short one. During the first four and a half

months scarcely anything was done, and the rent alone runs into £300
a week. The railway strike, and the subsequent train service, also

materially affected our turnover in the rabbits. Notwithstanding the

bad start made, the restrictions experienced, and the high rent, etc., to

be met, the whole business shows a trifling loss of only a few

hundred pounds.

The Grading of Bdttee.

The voluntary grading of biitter for export, which will he very

largely availed of this coming season, will do much to restrict all

phases of abuse in connection with the deterioration of butter prior to

export. Many factories have already signified their intention to accept

the offer made by Mr. Wallace last year that all who requested the

Department to grade their product prior to shipment would have their

wishes complied with. Grading for export is a national requirement

to-day. Every year sees the recognition of this principle by one

exporting country or another. In New Zealand the success that has

attended the introduction of grading is phenomenal. Prior to its

ado})tion she held an indifferent position both as regards quality and
her system of doing business. Her butter was shipped on consignment

and this, coupled with the fact that some brands were defective,

weakened her position. With the adoption of grading, however,

defects were not only immediately made apparent but driven home to

the manufacturers, and managers were obliged to effect improve-

ments. In this way the quality was levered upwards and a forward

business rendered possible. By a forward business I mean that people

can buy to arrive for months and, if they please, years ahead. This

will be possible for firms who have onl}^ business representatives in

the country without the technical knowledge of all the details

imperative under other circumstances. What has been the result ?

For next season, between two-thirds and three-fourths of New Zealand's

output has already been bouglit on grade in England. The buyers

have the protection of the Government classification, and being'
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directly interested in the product at high figures, it is incumbent
upon them to maintain the standard. With full supplies then they
have to see that a sufficient number of customers are secured to keep
up the price. She has, therefore, a well organised army, finding
customers for every box to arrive. It will be seen, therefore, that
New Zealand's clientele is much more "extensive in consequence of her
grading system and is not confined merely to a few. In the absence of
grading only a consignment business is usually done. It is too much
to hope that values in Great Britain will remain at the same high level

as have been experienced for the last four years. We must encounter
a declining market after the abnormal demand dui'ing the period of
the late war. Grading will enable us to command a far wider range
of purchasers, who would buy on grade alone a large section of our
output to arrive. In this way we would reap direct advantages. The
makers of our best butter may say that they have nothing to gain by
grading, that the appearance on their boxes of the Government stamp,
" Approved for export, 1st Grade," will not help them in any way,
but their individuality will in no way be obliterated, and they will

thus be enabled to leave inferior brands in their proper place. An
incentive to improve would be thus forced upon the makers of an
inferior article. I know that this has been a very much debated
question, but having watched closely the course of events in all parts

of the world for the last seven years, I am thoroughly convinced that

it will be vastly to the benefit of our industry to have the whole of our
butter graded. This matter was before Parliament until recently and
therefore a political subject, but now that the Minister of Agriculture
has approved of voluntary grading, I feel free to give it my earnest

advocacy. It will materially help us in regaining markets which we
have recently been obliged to abandon through shortage in production,

as I have already pointed out.

Cheese.

With the manufacture of cheese, gradual and satisfactory head-
way is being made. Federation has given a substantial fillip to its

extension, and since Victoria is most favoured for its production the
bulk of the Commonwealth's requirements will certainly come from
this State. Half-a-dozen new factories have been established within

the last year, and our esteemed Director of Agriculture is alive to the

necessity of assisting in raising the standard of our output. Mr.
Archer, of the Department, has been pursuing the coat-off system of

teaching for the last few months, and has already done much towards
raising the quality. The new method of maturing cheese at low
temperatures will also increase the profits of our dairymen. Some
time ago, I indicated the advantages of this system, and our exper-

ience has since been in the direction of confirming what has previously

been reported. It is hardly likely, however, that Victoria will find it

to her advantage to cater largely for the London market with cheese,

because it is not so concentrated a product of milk as butter. The
charges for railage, handling and ocean freight, are the same per lb.

as in the case of butter, therefore to market in London e^ery pound
of cheese would cost twice as much as a corresponding value of
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butter. So the supply for London will continue to be held by Canada,
and countries more within reach than ourselves. But there is room
both in the Inter-State, South African and Eastern markets for a very

considerable expansion of our cheese export trade.

Milk and Cream.

It is satisfactory to know that, although Victoria is a new country,

and has not had the advantage of an established reputation for the

quality of its concentrated milk and cream, it has already practically

secured the whole of the Ocean shipping trade calling at Melbourne.
In addition to this the South African connection is being extended
every year, and large contracts have been secured from the United
States Government for the supply to the military authorities in the

Philippine Islands, while some is now sent even to London. Reference
to this achievement is sufficient to indicate its superior quality, and no
doubt as a branch of our dairying industry the business will assume
large proportions.

Pork.

The supply of pork in Victoria has about reached the point of ex-

portation. Last year's experience will stand out for all time as a
reflection on our producers, because whatever effect the drought has
had on meat and grain, they should have been equal to catering- for

the supply of pork, as it did not so prejudicially hamper the pig
raising localities of the State. Within the last few months a total of

32,000 carcases of frozen pork were imported into Australia from
America, some of which were brought to Victoria, but to our credit

be it said it has been adjudged by competent authorities as being
much inferior to oiir own. As far as uniformity and get-up are con-

cerned nothing better could be desired, but it was purely in regard to

the quality that it proved to be deficient. The breed of pigs in Victoria

now-a-days would be very hard to beat. The Berkshire fulfils every
requirement, and the only thing wanting is for our people to breed
and fatten more. With a profitable export outlet there is no danger
whatever of over production. Last year 3,416,111 lbs. of bacon and
ham, frozen and salted pork were exported. Notwithstanding the
drought, this was 600,000 lbs. more than the total for the year before.

Customers abroad for our bacon and ham are daily increasing, the

quantity sent to Africa is also being added to every month, and we
should in every way endeavour to develop this connection.

Poultry and Eggs.
,

The export of poultry, which was growing so rapidly, has, m
sympathy with all other products, temporarily sustained a severe
check through the drought. Our ante-drought successes, however,
can be accepted as a certain indication of the possibility of an
immense expansion. Victoria, owing to her great wheat growing
areas in the Goulburn Valley, the Mallee, and the Wimmera, not to
mention her extensive orchards, is admirably adapted for poultry
raising, which should ultimately rival our exports in rabbits. And
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here again, the careful preparation and grading of the goods for

market is absolutely essential. Unfortunately, much of our exported

poiiltry is not graded. A¥hen laxity is permitted in regard to age
and quality, orders are bound to be discontinued, and the only way to

get on a solid basis is by establishing supervision and grading.

We have not as yet found it necessary to export eggs in quantity,

because production has not much more than equalled the requii-ements

of our own population. However, when the stage of exportation is

reached, our past experience will stand us in good stead. The great

success which has attended our past few years' storing experience in

securing for consumers fresh eggs in abundance the year round, and

to the producer much higher prices, shows that it is only a matter of

a short time now when the possibilities and bounds of this feature of

the trade will be reached. When that is so, we must export all the

surplus to outside markets. The Department has demonstrated that

deterioration may be completely arrested for an indefinite period by
means of cold storage, so that there can be no danger of glutting the

market by over production.

Rabbits.

it will probably surprise many to know that the weight of the

six millions and odd frozen rabbits exported last year was equal to

that of 300,000 carcases of mutton of average size. The rabbits exist

here, and their recognition as a factor in the export trade, while con-

ducing to their eradication, provides employment for thousands of

trappers and others, and helps to gratify the palates of those at home
who are only too willing to pay high prices for them. The soundness

of this trade is in a large measure due to our system of grading. All

rabbits exported from this State are classified under Government
supervision, and each and every rabbit is carefully handled by an ex-

perienced Government grader, and sorted into one of the half dozen

classes adopted. They are put up as "large" weighing 2^ lbs. and

over, "young" 2 lbs. and over, and "small" 1^ lbs. and over This

comprises the best grades, and all Ijrands on the packages are black

in colour. In addition, a second grade is employed with the foliowing-

designations, "size 1," "size 2," "size 3," weighing respectively over

60 lbs,, 48 lbs., and 36 lbs. net, per crate. The second grade brands

are all red in colour. Rabbits unsuitable for export are rejected, and,

if unfit for human consum])tion, condemned, phenyled, and sent to the

desiccators to be manufactured into manure. Here we have a striking

illustration of the value of grading, under which our rabbits realise

2s. per crate more than those shipped from New Zealand. The system

has secured the confidence of buyers abroad. New Zealand rabbits

are much better conditioned and furred, but owing to the absence of

grading and Government supervision bring less than ours in the English

market. We have in operation, in connection with rabbits, a complete

organisation for coping with one hundred times the work that would be

necessary in regard to butter, for the reason that fully 8,000,000

rabbits have to be handled iuciividnallv. whilst with 10,000 tons of
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butter a 10 per cent, examination would suffice. This renders future

business possible, and some packers have sold their supplies for the
next 12 months to come. Although this system is voluntary, not a
single rabbit is exported from Victoria which has not been graded by
a Government officer. At outside freezing works we have graders
who- are wholly under the control and direction of the Government.
Every Monday morning full particulars are secured by me of rabbits

received each day for the previous week at all works throughout the

State, showing the proportion passed as "large," ''young," or
" small," etc., as well as the number rejected and condemned. In
addition, weights of grades packed each day are sent. In this way we
have a comparison between what is done at outside freezing works
and by our graders. In order to complete the check of every grader's

work, a certificate is placed in each crate, and purchasers are requested

to return it to the Department if the goods do not answer the descrip-

tion, together with the defect fully described. This is what has
secured the confidence of buyers, so rapidly developed the industry^

and raised the value of our goods.

Fruit.

Fresh fruit is bound to figure amongst the perishable exports of the

future. The experience of the last three years has affirmed the desira-

bility of cooling prior to shipment. The irregularity in condition of

some of our shipments on arrival in London is due principally to putting

on board consignments at temperatures ranging up to 60 and 70 degrees.

In order to cool these large bodies of fruit at so high a tempera-

ture, a cold blast below fa-eezing point was turned on with the result

that, where the frigid current struck, it became frozen, the necessity

for which could have been avoided had it been gradually cooled before

shipment. When fruit is placed on board without being previously

chilled, the officers are face to face with two very serious difficulties,

on the one hand is the danger of freezing portion of the consignment
in order to land the bulk in the best condition, and, on the other,

shrinkage and over ripeness through insufficient cooling.

A total of 60,000 cases was exported from Victoria to Great Bri-

tain last year, 15,000 of which were packed and cooled at the Govern-
ment Cool Stores. Already space in these chambers has been
bespoken for over 60,000 cases for next season. The cooling of fruit

will enable lower fireights to be secured, and furnish more satisfactory

results.

SUPPLEMENTAKY INDUSTRIES.

Reference to the export trade would be incomplete without, at any
rate, casual mention of the many subsidiary industries that are called

into play, prominent among which are saw-milling, box-making, the

manufacture of cotton goods, and printing. Half-a-dozen timber
factories, employing hundreds of men in making butter boxes, rab-

bit crates, and fi-uit cases, are kept going nearly all the year round.

Two large factories are in full swing at wrap-making for mutton.
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beef, veal, pork, etc., all of which wraps are printed with the

necessary shipping* brands and marks.

Summary.

We h^jve already reached and established business connections

with Rangoon, Singapore, Samarang, Sourabaya, Colombo, Shang-
hai, Hong Kong, Thursday Island, Cape Town, Durban, Port
Elizabeth, Natal, Manila, St. Helena, St. Denis, Majunga, Diego
Snarez, Bombay, Calcutta, Batavia, Tsien-Tsien, Port Said, Penang,
Beira, Madras, Alexandra, Aden, Java, Mauritius, Bangkok, Delagoa
Bay, Chemulpo, Tsingtan, Nagasaki, Saigon, Haipho, in addition to

the well known Inter- State, United Kingdom, German and French
ports. It will thus be seen that, as well as catering for the re-

quirements of our cousins in neighbouring States, South Africa, and
the United Kingdom, we assist in supplying the Germans, French and
Spaniards, Japanese, Indians, Chinese, Philippinos, Javanese, Egyp-
tians, Maltese, Greeks and others. The export of fi'ozen products has
already exceeded £15,500,000 sterling, made up of 10^ millions for

butter, 5 of a million for cheese, milk and cream, 2| millions for

meat, 1 million for rabbits and hares, and nearly Ij millions

for fruit.

This is an achievement that we have reason to be proud of. With
the return of normal seasons our minimum should not be less than
£2,000,000 annually. Yes ! It is wonderful. But how insignificant

when we realise that Great Britain paid £85,586,906 last year for im-
ported perishable products, 20^ millions of this was for butter, 6^
millions for cheese and milk, 6j millions for eggs, 9j millions for

fresh fruit, 23 millions for ham and bacon, pork and lard, 19 millions

for meat including salt and preserved meat, and three-quarters of a
million for rabbits. Although the principal market catered for, it

is one in which we have not as yet gained much recognition.

What an immense field it opens to our producers ! What encourage-
ment for our rural industries ! What a difference now as compared
with only 15 years ago

!

No stone should be left i,uuturned in order to maintain and
improve our position as growers and exporters of reliable products.

The direction in which improvement can be made I have endeavored
to indicate and the rest largely depends upon the individual and
combined efforts of all rural producers.
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REPORT OF THE VITICULTURAL EXPERT.

G. H. Adcoch, F.L.8.

I have the honor to furnish my report on the work of the Viti-

cultural Branch for the past year.

Up till the 31st of January last, this branch was controlled by
Mr. R. Dubois, B.Sc, F.C.S., whose removal to assume the important

position of Viticultural Expert to the Government of Cape Colony has

been a distinct loss to Victoria. The introduction of American vines,

the establishment of experimental stations, the translation and dis-

semination of standard viticultural literature, and the present excellent

arrangements at the Rutherglen Viticultural Station are, among other

items, permanent records of Mr. Dubois' work in Victoria.

Mr. L. Pilloud, the Inspector formerly in charge of the Bendigo
district, was transferred to the Vegetation Diseases' Branch during

the current year.

The check in the extension of Victorian vineyards referred to

in the last annual report, has not been overcome, and, unfortunately,

the industry is not in so flourishing a condition as it should be. We
are at a critical period in matters viticultural. The invasion and
extension of phylloxera have disheartened many of the growers

whose vineyards are being devastated by this tiny but formidable

pest. It is at this juncture, if at any time, that the value to the

community of this branch should be made apparent, and, in my
opinion, all the resources at the command of the Department should

be fully utilised to assist in restoring the prosperity of the industry,

for which, it goes without saying, there are unlimited possibilities

in this State. If we no not wish to pay too dearly for our recon-

stitution experience, it is important that we do not procrastinate.

Rutherglen.

The distribution of American vines was continued last winter,

when 92,277 were sent out to various growers. The following are

the numbers and kinds :

—

Solonis .

.

.

.

.

.

300
Rupestris mixed .

.

.

.

.

.

2,412
Riparia, .... .. .. 300
Hybrid. No. 101-14 .. ..800

„ 3,309 .. .. 9,420

.. 3,300 .. .. 14,663
Riparia gloire .

.

.

.

.

.

9,650
grand glabre .. .. 22,130
portalis .. .. .. 2,740

Rupestris Ganzin .

.

.. 4,330
Martin No. 1 .. .. 4,215

No. 2 .. .. 5,585
duLot.. .. 8,192

,, metallica (Cape) .

.

.

.

7,540

92,277
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Of these 82,313 were cuttings, and 9,964 were rootlings. This
makes a total, distributed free of cost during the past three years, of

356,579. In other States, for example. Now South Wales, New
Zealand and Cape Colony, the cuttings are sold by the vai'ious

Departments, and the sum received considerably reduces the cost of

growth. This practice has now been adopted here, 10s. per 1,000
being charged for cuttings, and 20s. for rootlings. The majority of

recipients have tended the vines with the greatest possible care. In
many cases they have made exceptional growth ; in other instances,

notwithstanding the care bestowed on them, and owing to the severe

and protracted drought, the American vines supplied have not been a

success.

It is also doubtful whether more than a few vignerons will be able

to cope with the grafting successfully. It is to them a problem of

more than ordinary ditticulty. The low percentage of strike is dis-

heartening, and in several instances the vines are already being
abandoned. Personally, I think it woidd be wiser policy on the part

of the Department to discontinue sending out stocks as such, and
graft as large a quantity as available with suitable European varieties,

and, after rooting them, sell them at as low a rate as possible to the

growers.

Phylloxera is slowly, but none the less surely, spreading, and is

yearly throwing certain areas out of production in this State. Unless

we can have our area and production kept up by reconstitution, the

industry must continue to languish.

Many growers were induced by means of a bonus to plant vine-

yards. The intrSduction of American vines was delayed for nearly a

quarter of a century after the ravages of phylloxera commenced. It

would be well worth while for the Government to step in at this

crisis and supply hona-jide vignerons, whose vines are infected, with

grafted resistant stocks at a nominal price, and thus subsidise and
save an important but declining industry.

Our experimental vineyard here is being established under such
conditions as will render it a striking object lesson. Let the

grower see some definite and permanent results and his very natural

trejjidation will vanish. Though we are now passing through such a

crisis as all European viticultural countries have had in turn, we shall

with care come <^uit all right in the end as they have done.

The resistant vine nurseries have been completed. About 9 acres

were carefully planted and trellised for the growth of " wood," of

which we shall in future have an abundant supply. To secure absolute

accuracy in the names, Mr. Dubois went over every plant with the

greatest care, so that we can rely on their now being " true to name."

The experimental work has been continued here on the lines

mapped out by Mr. Dubois. To Mr. Wyatt's assiduous and in-

defatigable attention the high state of efl&cieucy exhibited is due,

notwithstanding considerable reductions in the staff, owing to retrench-

ment. His efforts have been ably supplemented by Mr. Coleman,
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wlio is not only a zealous worker during official hours, but, like

Mr. Wyatt, devotes a very considerable portion of bis leisure to

the work of the station.

Last year the grapes grown in the vineyard were sold to a local

vigneron, but this season Mr. Wyatt converted them into wine, which
promises exceeding well. The wines made are of the following

types : Claret, Burgundy, Hock, and Riesling ; and the total quantity

made will be about 3,500 gallons.

Phylloxera at the Head Station.

The unfortunate discovery that phylloxera had invaded the vine-

yard attached to the station was made by Mr. Dubois some time
before his departm^e. The infected portion was promptly treated

with carbon bi-sulphide to destroy the vines, and as many of the in-

sects as possible, in accordance with the data obtained during our
experiments in 1900. This part of the vineyard has been uprooted,
the land thoroughly and deeply subsoiled, and is now being planted
with grafted American vines. It should thus afford a practical test

of the efficacy of resistant stocks. Since the discovery of phylloxera
at our Rutherglen Head Station, a considerable amount of apprehen-
sion exists regarding the probability of the pest being introduced into

other districts by means of cuttings, etc. It may be noted, however,
that the infection was in the part of the European vines most remote
from the nurseries, and the same implements were never used in

cultivation. Under instructions, early in the year, I submitted a com-
prehensive report on this question, as well as on the methods to be
adopted to check the spread of the insect. In futur^ no cuttings will

be sent out to clean districts, and all cuttings will be treated before
despatch to any other parts. The most effective method of treating

cuttings is to expose them to the fumes of carbon bi-sulphide in an
air-tight compartment, as a box or vat. That it does not injure the
cuttings is shown from the fact, that those kept for a prolonged time
in an atmosphere charged to saturation with these fumes had their

vitality in no way impaired. The eggs, if any, (and these are our
chief fear on cuttings), are destroyed by this treatment. The canes,
when treated, should be a little longer than actually required for

cuttings, and then the exposed ends may be removed before planting.
The carbon bi-sulphide must be placed in wide, open, shallow vessels
on a shelf above the cuttings in the air-tight compartment. This is

owing to the specific gravity of the chemical, none of which should
touch the canes. Treatment with hydrocyanic acid gas, as for scale

insects, etc., on citrus trees and fruits, would, where it could be con-
viently applied, also prove effective.

Grafting Operations.

The grafting was conducted here last season on a fairly large
scale. It had never been so extensively attempted in Australia pre-
viously. The operation is now in full swing, but, owing to reductions
in the staff, this work has not proceeded as quickly as desired. The



Report of the Viticultural Expert. 237

grafting is done both by band and machines, the latter proving, if

anything, the more successful. The tongue of the hand-made graft
being small is apt in growing to push the scion out. The raffia was
found to be aifected with some fungus, and was treated with bluestone
before use. We have all the appliances for grafting, callusing, and
growing these vines, and to this work in future considerable attention

must necessarily be paid. The grafts made last season knitted well,

making splendid unions. Practically all callused, not more than 1 per
IjOOO failed, but the excessive drought that killed out entirely a large
number of the American vine plantations in the district, proved, in

the absence of a water supply, disastrous to many of the grafted
cuttings. Over 16,000 fine healthy plants were submitted for sale.

In Cape Colony the grafted rootlings are sold by auction, and prices

have gone to as high as £70 per 1,000, but ordinarily range from £17
to £30. It is proposed this season to graft chiefly those varieties in

greatest demand, as :

—

Wine varieties, Carbinet, Malbec, Shiraz, Burgundy.
Table „ Gordo Blanco, Red Prince, Walthani Cross,

Drying „ Zante Currant, Sultana.

The completion of the water supply scheme was one of the impor-
tant works of the year. An embankment was constructed to impound
the Hood waters of the creek. Engine, pump, and reservoir tank were
erected, and the work of reticulation by piping for the distribution of

water to the nurseries was carried out. This has given this station

facilities it never previously possessed to successfully deal with young
nursery stock, and was most urgently needed in this district of limited

rainfall.

While the grafting operations were being carried out, public

demonstrations were given weekly at the station under Mr. Dubois'

direction on grafting in all its phases. These were well attended and
much appreciated. Mr. Wyatt has also given field lessons in this im-

portant, but little known subject, at Ardmona, Dookie, and Tabilk.

As the result of these lessons, which were of a high educational value,

much interest was aroused, as well as knowledge imparted, and several

grafting machines have been ordered by individual growers.

As hitherto no varieties of table grapes have been grown here,

last year 2 acres were grafted with the best kinds for the production

of scions.

Routine Work.

The ordinary routine of vineyard operations has been carried out

here successfully as in former years. The pruning, disbudding, and
picking, are dore by contract. Other operations are carried out by
the staff.

The value of keeping a loose surface, as well as the benefit of

thorough cultivation, were fnlly proved by the yield when compared
with other vineyards similarly situated, but not so well worked.
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Manuring experiments have been again conducted, and the value

of green manuring, referred to in last annual report, has been amply
demonstrated.

Meteorological records are systematically taken, and enabrace

Barometric readings, Rainfall, Temperatures (Sun and Shade, Maxi-
mum and Minimum, Dry and Wet Bulb), as well as observations

regarding Wind, Cloud, etc.

Provincial Experimental Stations *

The work of these stations has been carried out as usual, but

owing to the lack of pence, as the result of retrenchment, but little

could be spent on each. Trellising is most urgently needed on all

the plots. The vines are now prostrate, and the canes grow in a

tangled mass, which is detrimental to the wood. The vines planted

in former years, and now established at these stations, may be
expected to yield annually a large number of cuttings suitable for

either grafting or planting. Those cuttings not distributed have
been planted and rooted, and this year we have sold from Geelong
station all the rootlings we could spare.

My sincere thanks are due to all the honorary managers for their

unremitting efforts in carrying out experiments, often at considerable

inconvenience, and collecting datii that will, ere long, be regarded as

valuable national assets.

As he has done since its inception, the Hon. Hans Irvine, M.L.C.,
carries out, in a most thorough manner, all work on the Great Western
Expei-iment Station, free of charge, and provides the site on the

same generous terms.

The data gathered last year, so far confirms the statement made in

last report regarding the growth and adaptability to different soils of

the various varieties of the resistant stocks.

IVo new stations were opened during the year, viz., at Leongatha
and Longerenong Experiment Farm. The strike and growth of

cuttings at Leongatha were very encouraging, and it is proposed to

root cuttings there and despatch the rootlings to such other districts

as are not yet invaded by the phylloxera. This season it is proposed
to extend the area at Longerenong to 5 acres. Rootlings are to be
planted as mother stocks for the production of wood. The land has

already been thoroughly prepared for that purpose.

We have four stations, viz. :—Great Western, Ararat, Leongatha,
and Longerenong situated in districts remote from any phylloxer,-.

infection, and these will be utilised to furnish cuttings for clean districts.

The Experimental Stations now in existence are :—Rutherglen,
Mooroopna, Bendigo, Great Western, Ararat (Mooney's Gap), Geelong
(Batesford), Leongatha, and Longerenong. In addition to these, and
by the courtesy of the Directors and Manager, we are allowed to

inspect the various plots at Chateau Tabilk Vineyard, and record data
of their experiments.
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Last year 3,000 cuttings were sent to Mildura, and liave made
most gratifving- progress at the station conducted by the President,

Mr. Burbury, on beluxlf of the Horticultural Society. Here I have
recommended the establishment of an otticial station, which would not

only be of local value, but, owing to the rapid growth under irrigation

facilities, would speedily provide all the wood re(i[uired for the State.

Some of the so-called College blocks, as pointed out in a special

report, might, with advantage to the viticultural industry and the

settlement, be so utilised and practically without cost. Experimental
viticultural work is of supreme importance at the present juncture.

Especially for tht^ hitherto clean districts is this advisable, so that we
may have reliable data. Reconstitution will then proceed on a sound

basis, and vignerons thus situated will be enabled to avoid paying the

heavy premiums that experience always demands from the uninitiated

or unprepared.

General-

Mildura, an important viticultural area, was visited towards the

end of the official year in response to a cordial invitation from the

vigilant Horticultural Society. A lecture, illustrated by limelight

views, Avas given in the Shire Hall, on " Phylloxera and the American
Vines." The following day there was a public field demonstration on

the QTraftino;, &c., of resistant stocks. Advice and instruction were

also given on several blocks I was privileged to visit in the limited

time available. The eagerness to acquire information, and the genial

reception accorded, amply repaid me for the discomforts of the tedious

and somewhat unpleasant journey.

Correspondence during the year has been heavy, and over .3,000

letters have been despatched. Information by letter is eagerly

sought by growers, and, wherever possible, the written instructions

are supplemented by a personal visit. It is gratifying to note the

appreciation with which the Departmental publications aw received,

particularly the translations of Messrs. Dubois and Wilkinson. This

method of reaching and instructing the grower, should be extended

and encouraged. The Jour)t.al of Agriculture lias been the means of

conveying a large amount of information to vignerons, as it has to

other producers. Its reappearance is hailed with pleasure.

As we have no stock of the Vitis Berlandieri, the species most

adapted for growth in limy soils, it has been decided to obtain

cuttings of the same, if available, from the New South Wales Govern-

ment. In this connection it should be noted that, in the absence of

analyses of the soils, a calcimetre at the cost of a few shillings would,

as previously recommended, })rove invaluable. Till the percentage of

lime in a soil is definitely known, it is difficult, if not impossible, to

advise with certainty the most suitable variety of resistant stock for a

particular soil.

Through the efforts of Mr. Dubois and the generosity of Mr. John
Rock, Manager of the California Nursery Company, of Niles,

California, we have received their complete collection of 34 ap])roved
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varieties of resistant stocks and direct producers. These have only

just been received, and have been planted at Leongatha where they so

far promise well.

Since last planting- season, visits have been paid to practically all

those growers who had received American vines from the Department,
and a special and voluminous report submitted on the state of these

vines in each case, their adaptability to the soils in the different

localities, and, where grafted, their affinities. A brief descriptive

report of the American and Franco-American varieties grown in this

State was also written for circulation among growers who apply to

the Department for this information.

Dui'ing the year many hundreds of official visits have been paid to

vignerons and others throughout the State. Without a single

exception, officers of this branch have had most cordial receptions,

and the eagerness to receive information renders the duty of imparting

it a very pleasurable one.

Vineyards are as a rule well kept. In addition to the ordinary

operations, cincturing, to promote the setting and development of the

fruit, has again been practised in the few districts where Zante
currants are grown. Cincturing increases the returns considerably,

but care should be taken not to make the cincture too wide.

Grafting the resistant stocks has been attempted by several

growers in the Goulburn Valley, among the most successful being
Messrs. C. Lenne, Prossor, Burney and Gugger.

The Wineries at Stawell and Yarrawonga were also officially

visited during the year, and special reports furnished thereon as

instructed.

A considerable amount of time has been taken up with the lectures

for the Agricultural Classes. The subjects undertaken by this branch
are Viticulture and Agricultural Botany. In the latter subject

especially, considerable interest was stimulated, the lectures so far

having proved conclusively that facts of this science, suitable for

agriculturists, may be taught without undue use of abstruse techni-

calities, and without impairing the instruction or reducing the interest

this fascinating subject should invariably arouse.

A short course of lectures on " Nature Study " was also given by
request of the Education Department, at the University, to the

Summer School of Teachers.

Parasites and Diseases.

The phylloxera is of course a permanent settler in this State, and
is by far our most serious pest. So far as is known, it has not

invaded any other parishes since the issue of last annual report. In
the infected districts it is spreading, and the destruction of

phylloxerated vines has been accelerated by the drought.
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White ants have in isolated instances proved troublesome by
tunnelling the stocks. These invasions are usually due to decaying
stumps and roots being left in the ground, and the insects leave these

to attack the vine.

The Rutherglen bug has not been so bad on vines this year as it

is sometimes. Early in the season cut worms caused a little trouble

among cuttings and grafts.

Fungus diseases have not been very serious for several seasons

owing to the adverse climatic conditions prevailing. After seasons

such as we have been having recently, it would be a splendid

opportunity for growers to get rid of spores by swabbing the vine

trunks with some approved fungicide.

In Geelong, a few cases of oidium were noticed in private gardens

on trellised vines, and as is usually the case with amateurs, the disease

was not noticed till practically beyond remedial treatment for the

present season.

Anthracnose, popularly known as black spot, or birds' eye rot,

has been of rare occurrence, and the attacks of usually a mild character.

Poui'ridie, the comprehensive term which includes all parasitic

root fungi, has also not caused the complaints this year, nor apparently

the trouble it has been responsible for in other seasons. The source

of this infection is also most frequently the decaying roots of forest

trees left in the soil when clearing. Broussin was only noted in

solitary instances here and there.

In conclusion I may state that all the energies of this branch will

be devoted in the future, as in the past, to the very important work of

promoting the reconstitution of the Victorian vineyards. This is now
the only hope of the important viticultural industry.
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REPORT OF THE CHIEF INSPECTOR OF STOCK.

,/. R. Weir.

Pastures.

The absence of rain during last spring in the northern areas, and
the prokmged drought throughout the summer, has been a bitter

memory to residents in localitie^^ which, under ordinary conditions,

would have been able to sustain the flocks and herds upon them, from
which in many instances fat stock would have been forthcoming.

But during the past summer, in many cases, these lands were nothing
more than arid stretches, which seemed as thougli no grass had ever

grown on them. Fortunately south of the Dividing Range there was
a plenteous rainfall, and not only had these lands to carry large

quantities of stock from the northern districts of Victoria, but also

from Southern Riverina, the crossings of stock into Victoria along

the Mm-ray River having been greater during tlie past year than for

many years.

in some of the northern districts, within touch hi, and irrigated

from the Goulburn River, lucerne was profitably grown, also amber
cane and sorghum. With the breaking up of the long drought and
the hardship the ordinary pastures had endured, in very many cases

the first herbage that asserted itself was of a class not only unsuited

for stock, but at the same time positively dangerous * for them to eat.

Under circumstances more fortuitous, this class of plant would not

have been looked at by them, but the poor famished brutes eagerly
cropped off anything that came up, in their anxiety to fill themselves.

Very much of this food was of the Euphorbia and Solanum families,

and as a result of their eating these plants many deaths occurred
amongst cattle, sheep and horses.

Diseases.

Pleuro-pneumo)tia.—A few isolated cases have occurred during
the past year, but the losses were in no case great, and all contacts
were quarantined and inoculated. At the time of writing so far as I

am aware, there is no herd in tlie State affected with it.

Anthrax.—A few outbreaks of anthrax were recorded during; the
year, but m nearly every case the contagion was effected through the
use of Indian bone meal, of Avhich a quantity was imported into this

State, and which had been supplied to stock to make up for lack of

phosphates in the soil. The disease has been kept in check, however,
and by isolation, observance of sanitary precautions, and vaccination
of the balance of affected herds, there is every reason to believe we
may not have a recurrence of this trouble for some time to come.

Gastric Trouhlcs.—These have caused the loss of quite a number
of animals in this State from reasons already given. At Springvale,
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47 animals died in one night thrctugh goi-ging themselve.s with cape-
weed, others again through feeding on the black nightshade (Solaniim
nigrum). Of the action of this latter plant on stock, I cannot do
better than quote from the late Baron Von Mueller, at one time
Government Botanist in this State. Writing under date, 29/3/73, he
states, " I have the honor to inform you that the herb which produced
poisonous effects on the cattle of Broadmeadows is the Solanum
nigrum, called in Britain the annual nightshade. The most active

principle of Solanum nigrum is a glucosid (solanin), and this is most
strongly developed in the unripe berries. Solanin produces paralysis

of the extremities prior to death, when consumed in quantity."

—

{vide

Annual Report of the Secretary for Agriculture, 1873.) This opinion

is corroborated by the report of the then Government Analyst, thp

late Mr. Wm. Johnson, F.C.S., which accompanies Baron Von
Mueller's report.

Worms in Hor.^es.—From various districts reports have come to

hand of losses occasioned by the presence, in large numbers, of worms
in the stomachs and intestines of these animals. At Sale particularly

there has been a heavy mortality among horses, caused by the pre-

sence in the stomach of great numbers of a worm, which on the

authority of Professor Spencer, of the Melbourne University, is the

Scelerostomus. These worms perforate the mucous membrane of the

stomach, and are present in great numbers. Their habitat appears to

be morass lands, and muddy water, and when they gain ingress to an
animal's stomach they appear to increase very rapidly in numbers.

Tuberculosis.—During the year, the number of recorded (;ases of

tuberculosis has shown a marked decrease.

Actinomycosis.—As might reasonably be expected in a season like

the past, there have been a number of cases of this disease recorded,

but few animals have been slaughtered on accouut of it, and then

only, when through the neglect of owners, the disease had assumed an
aggravated form, and the animal was worthless. From the northern

districts come reports of several cases of what are commonly known
as "grass lumps," whicli, however, when opened n]> freely rarely give

any further trouble.

Swine Diseases.

in the early part of the present year, a number of pig.'^ died iu duo

of the Northern districts through over-feeding at a boiling-down

establishment. The animals, stores, were allowed to gorge themselves

at will on the boiled meat, with the result that septic intoxication set

in. The pigs thus affected were covered with neci'otic sj)ots on the

belly, shoulders, fore-legs, throat and back. Many of them died, and
when the feeding conditions were altered the deaths ceased. Again in

March, Mr. John Robertson, Superintendent of the City Abattoirs,

directed my attention to a number of pigs condemned by him as unfit

for human consumption. Specimens from these animals submittt^d to

Dr. Bull, Bacteriologist at the Melbourne University, for hivestigation
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were pronounced not swine fever affected, but tliat the animals were
suffering from necrotic dermatitis. A line of pigs within a short

distance of Melbourne thus affected, on being subjected to treatment

and careful attention paid to them, recovered and have since been
fattened in the same premises and sold. From time to time reports

were received of disease existing in pigs, until from an animal which
died at Black Flat post mortem specimens were taken, and from these

Dr. Bull, after careful and painstaking research obtained the bacillus

of swine fever. The day following the discovery of the disease at

Black Flat, Mr. Robertson found several animals affected at the City

Abattoirs, and in the post mortem specimens taken from them and
submitted to Dr. Bull, this gentleman discovered the bacillus of swine

fever. Stringent measures based on the regulations in force in the

United Kingdom for the suppression of this disease were at once
submitted for the consideration of the Director of Agriculture and
decision of His Excellency the Governor-in-Council, and it is to be
hoped that with the co-operation of the owners of pigs this disease

may shortly be stamped out. Amongst these measures are included

—

Attention to sanitary details by absolute cleanliness and thorough
disinfection of premises, together with care for the comfort of pigs,

checking the movement of pigs by only allowing fat ones to be
removed and then not until after inspection. Pigs thus removed will

only be for immediate slaughter, as the experience of other countries

has been that store pigs act as the bearers of the contagion from one
district to another. Whether the present outbreak is but the recurrence

in this State in a more virulent form of a disease which some years

since caused the death of a large number of pigs, or whether it has
been introduced into this State from New South Wales, is a matter
upon which no definite conclusion has been arrived at. There are

many who aver that the present outbreak is merely the reappearance
of an old trouble, while others again assert it has been introduced
from New South Wales, so that its origin in the present instance is

obscure. That it may be stamped out by owners of pigs doing their

utmost to assist in its eradication I am convinced, as has been done in

the case of scab in sheep, but without their assistance legislative

enactments are powerless. Taken as an adjunct to what may now be
regarded as one of the principal industries in this State, dairying, the

pig is an asset of considerable importance, as in addition to the number
which are required for local consumption, other States draw large

supplies from Victoria. In their own best interests then, it is

imperative that all interested should strive to stamp out this disease.
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REPORT OF THE ENTOMOLOGIST.

G. French, F.L.S., F.R.H.8.

In submitting my roport for the year, I have the honour to state

that the work in this branch is still rapidly growing both in magni-
tude and importance, the number of visitors calling on Departmental
business having also largely increased. The number of specimens
submitted to me for examination still continues to be very large and
is decidedly on the increase, occupying a great portion of the time of

myself and assistant.

Reports.

Reports on the following subjects have been furnished to the

Department, viz. :— " Size of Fruit for Export," " Root Borer," " San
Jose Scale," "St. John's Wort," "Amended Vegetation Diseases

Act," "Hawthorn Hedges," "Dip for Fruit Cases," " Beechworth
Asylum Grounds," " Opuntia," " American Vines at Rutherglen,"
" Weed Destruction on Railway Lines," " Results of Codlin Moth
Experiments," "Expenditure on Grasshopper Fungus Distribution,"
" Grain from India," " Trees in Burnley Gardens," " Diseased Fruits

for Factory Use," " Visit to Lobb's Orchard," " Poisonous Spider"

(Lathrodectus) ,
" Prosecutions in Markets and Shops," " Shed for

Examination of Fruit for Export," etc.

Correspondence.

The correspondence connected with this branch is rapidly on the

inci'ease, many of the questions are, I am pleased to say, showing
more intelligence than heretofore. In all cases correspondence is

either replied to by myself or the reply is sent by my assistant under

my direction and dictation, so that correspondents, no matter who,

cannot possibly be kept waiting for a reply to their letters, and from
the commencement of my term of office the same degree of punctuality

has been strictly maintained. I have again to point out the necessity

of always sending a note when forwarding any parcel of specimens for

identification, so that the matter, where at all possible, may be

attended to at once.

I am glad to be able to state that the same friendly correspon-

dence with entomologists in the sister States, as also with those of

foreign parts, still continues.

As showing' the increase in the work of correspondence, it may
be stated that 4,194 letters were entered in the book for the year.

Literary Work.

In literary work the principal has been the various articles con-

tributed by me to the newly established Victorian Journal of Agri-

culture. It is to be hoped that sanction will soon be given for the

publication of Part IV. of my book on the Destructive Insects of
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Victoria, the first edition of 8,000 copies of Part I. having already

been disposed of, while the demand for Parts II., III. has been quite

up to expectations.

Investigations and Experiments

The principal publication in connection with the above has been
the Guide to Growers No. 49, this having been published and sent out

in time to help growers and to save a season. This pamphlet which
embodies the results of the experiments of Messrs. Cock and Meeking,
is a valuable contribution to the Departmental literature, showing as

it does, that with care and persistence a grower, no matter though he
be in the centre of a codlin moth infested district, can save from
90 to 95 per cent, of marketable fruit, and the writer is prepared to

prove this to the most sceptical. It has been decided to re-publish

this report and others bearing upon the subject, together with the

photographs taken in the various orchards in which the experiments
were carried out.

The grasshopper fungus has been a greater success than we had
anticipated, the applications for supplies numbering 1,207, the num-
ber of tubes posted being nearly 5,000. In view of this success, I

beg to suggest that a small charge be made for the material and
postage, as the fungus costs a good sum to prepare for use. I also

propose to test this material on a much larger scale than has hitherto

been attempted here. On large areas a few tubes are of comparatively
little use and the eifects barely noticeable. If I be not mistaken the

utilization of this important South African discovery bids fair to

stamp out the grasshopper pest, which is certainly one of the most
formidable in oui* State. The conditions under which the fungus may
be sent out have not as yet been determined, but of these due notice

to the press will be given. Applications for the fungus should be
made not later than the end of September.

Experiments on the San Jose scale with lime, salt and sulphur
have been very successful, and we hope gradually to reduce this

source of danger to a minimum.

Root-borer is still in evidence, but only in the older orchards
where it is most difficult of eradication, various traps are being
tested, and we hope to be able to report success ere long.

Recent and persistent experiments would indicate that we have now
but little to fear from the black peach aphis, the muriate of potash,

or more properly potassium chloride at the roots, combined with
spraying, having produced the best results, the green aphis being
more difficult of eradication.

The onion fields in many parts of the State are badly infested

with the eel worm fAngnillulidwJ, also with minute wire worms, and
the larvae of a dipterous insect closely related to that well-known
scourge of the onion-grower—the "onion fly." Experiments are now
being carried out by this branch, the object being to endeavour if

possible to arrest the progress of the trouble and to restore the
valuable onion grounds throughout the State.
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That pernicious weed known as St. John's Wort still continues to

spread and flourish. Late experiments, however, have proved that
this weed is amenable to treatment, but to secure practical results a
large monetary outlay will be absolutely necessary

The Loranthus, or mistletoe trouble, has again cropped up, and I

have furnished a report on same, and feel certain, if my recommenda-
tions are adopted, that much good will result, the matter from a
forestry point of view being a most serious one.

In connection with the investigations and experiments, I may
mention that a number of lectures to growers have been given in

various parts of the State, most of the lectures having been well

attended.

Museum of Economic Entomology and ORNiTHOLoay.

Since presenting my previous report many additions have been
made to the collections here, especially in the life-history work,
mostly contributed as before by myself and assistant, C. French, Jr.,

also by the acquisition of several small lots purchased from persons
who were either giving up or leaving the State.

The fine collection of insectivorous birds has also been materially

added to and now forms a most interesting collection, the privilege of

the examination of which is largely availed of by the [rural public,

teachers and others.

A visit from sixty teachers from|the Summer |School at the Train-

ing College caused many subsequent enquiries, as has also the valuable
" Nature Courses" now, we hope, firmly established in our schools.

Library.

The library connected with this branch has not been added to

much of late, although some fine works as "British Coccidae/' "Indian
Scale Insects'' The Zoological Record/' the various valuable American
publications, and also those of Australian ent(jmologists are welcome
additions to the fine collection of books. It is to be hoped that with

the improvement of our finances we may be again able to keej) the

library up to date. A large number of valuable books nrgently re-

quire binding, and a list of all books and publications in the library

is noAV in contemplation.

CouN'j'RY Exhibitions.

The im])ortant work of making this branch and its work known
principally in country districts has not been overlooked. The fol-

lowing are jilaces to which specimens have been sent and exhibited

under Mr. Knight's supervision :—-Lang Lang, Davlesford, Bulu Euln,

Melbouriie, Geelong, Yarrawonga, Benalla, Nhill, Sale, Bainisdale,

Kyneton, Kilmore, Mansfield, Warrnambool, Cobram, Charlton,

Echuca, Seymour, Yarram, Traralgon, Frankstou, P>ox Hill, Eitzroy,

Birrogurra, Cheltenham, AWdderburn, AVindsor.
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Veuetatiok Diseases' Act.

For the proper administration of the above Act it was found
necessary to introduce some amendments, amongst the most impor-

of these being a Proclamation by the Governor-in-Council making it

a punishable offence to dispose of or attempt to dispose of, fruit which
was diseased, either in the markets, shops or elsewhere. There have
been several successful prosecutions of persons offending against these

regulations, and although some opposition to the Act, as it now
stands, is not improbable, the new departure is looked upon with
favour by a large number of our principal growers, who see in the

rules a lever by which the Department can keep growers up to the

necessary work of cleaning their orchards. It has been found neces-

sary to add to the list of prohibited insects and fungi, these lists

having been prepared by Mr. McAlpine and myself.

Inspection of Oechaeds, Nurseeies and Gardens.

The inspectorial staff having been increased by the addition of

two regular Inspectors and one Assistant Inspector, the work done
continues to be fairly satisfactory although the staff* is even now far

too small to be thoroughly effective, and as the planting of fi'uit trees

is progressing at a ra])id rate, it will be at once seen that the inspec-

tion is to a large exteiit insufficient.

Prosecutions against careless growers have been fairly numerous
and quite successful, it being unfair to the careful grower to ]permit

the careless man to allow his orchard to become a breeding ground for

disease, whilst the former grower is doing all that he can, not only to

keep his orchard clean, but to place his fruit on the market in such a
condition that it will be certain to command the highest price.

The inspection of nurseries is one of the most important measures
of the Act, as every practical grower is aware that it is in the nursery

where the principal danger of infection lies, as if the tree be affected when
transplanted from the nursery to the orchard, the disease becomes at

once established on a permanent basis, whereas in the fi'uit the chances
of infection are miich more remote. Upon the whole the Act is found
to be working both well and fairly smoothly, although certain of the
troubles arising from an over anxiety exhibited by many of the sister

States, as also by countries outside the Federation, give no end of

concern and trouble to our plant growers who take every care that

only the best and cleanest stuff shall be sold to growers both inside

and outside of the State of Victoria, the number of certificates issued

by this branch being 1,931, the number of cases and bundles of

plants and fruit trees exported being 3,637.

It is my pleasurable duty to report the destruction by uprooting
and burning of a large number of the old and abandoned gardens
throughout the State, these having for years been not only an eyesore

to most of us, but also an actual and a serious menace to the careful

orchardists, nurserymen, and to the owners of small private gardens,
at which latter places there yet remains much to be done.
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In the markets and shops much has been done, and in the case of

these places copies of the Proclamation before alluded to have been

printed in both the Greek and Chinese languages, and then dis-

tributed broadcast amongst growers and dealers )>elonging to these

nationalities.

Fumigation.

All trees and plants coming into the State have to be sent to

Burnley Gardens for fumigation, whilst some of the nurseries have a

fumigating plant of their own which is used for treating nursery

stock as required. The cyanide gas tent belonging to this branch is

being used as occasion oifers.

Miscellaneous Insect and Bird Troubles.

The cut worms have been much in evidence of late, as have also

the larvae of a moth fOncopteraJ , but by a timely application of

colonial gypsum in the proportion of from 1| cwt. to 2 cwt, per acre

we have managed to keep these pests fairly well in check.

On grass lands, as paddocks, bowling greens, etc., the larvae of a

small brown beetle (Raplonychus) has been working great havoc, but the

sulphate of iron treatment bids fair to stamp out this particular trouble.

The English starling promises to be one of the greatest enemies

of fruitgrowers, and a plebiscite of growers is now being taken

to decide whether the Agricultural Department is to be asked to take

steps to have the protection to these birds removed or in some way
modified, the damage at present done by these birds being most

serious.

Examination of Imports and Exports of Fruit,

Plants and Grain.

A glance at the figures submitted for the past year shows a satis-

factory increase in the fi*uit exports from this State.

In the table devoted to imports it will be seen that a great pro-

portion is made up of bananas from Queensland, over three-quarters

of a million bunches having been received, and of these the Inspectors

have condemned 2,327 bunches, and over 1,000 loads of loose or

refuse bananas. These latter, after steaming, are supplied free of

charge to the cowkeepers who use them as a food for their cattle.

It is most gratifying to note that neither of the much dreaded

fruitflies has as yet obtained a foothold in our State, although one has

shown itself in countries which are colder than our portion of Australia.

The work of the office of which Inspector Turner is in temporary

charge is steadily increasing, with the growth of the export trade

and the additional work of examining all grain imports. The letters

and distribution of circulars amounted to 1,357, and the tables com-

piled by Inspector Turner, appearing under the heading of Statistics,

will speak for themselves.

I have again to thank those who have contributed either to the

literature or to the economic collections of the branch, as also my
assistant and the Inspectors for help in field work and experiments.
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REPORT OF THE VEGETABLE PATHOLOGIST.

D. McAlpine.

The work done during tlie period covered by this'' report has been

of a very varied character. There are few, if any, of our cultivated

plants vs^hich are not liable to some disease, and even although the

spring was so dry and the summer so early, between 700 and 800

specimens were sent in for determination. In addition to this, experi-

ments were continued and extended in connection with the treatment

of various diseases, and lectures were delivered at the request of

societies anxious to gain information as to the best methods of dealing

with the diseases prevalent in their respective districts.

Publications relating to the Diseases of Stone-fruit Trees and the

Black Spot of the Apple and Pear have also been issued, and a number
of articles contributed to the Journal of the Department on current

diseases and their remedies, as well as kindred subjects. The editing

of the Journal necessarily takes up a considerable portion of my time,

and since the day must be largely devoted to microscopic work,

correspondence, &c., the evenings have often to be spent in looking

after matters connected with the bi-monthly publication. In this, as

in other matters, I have the loyal co-operation of my Assistant,

Mr. G. H. Robinson, without whose aid it would be next to impossible

to give the necessary attention to microscopic researches and experi-

mental work, which are essential in this branch, if progress is to be
made.

During the present season, experimental work will be largely

increased and extended at the instance of the Director of Agriculture,

who has imported the best varieties of the celebrated Garton wheats,

oats, and malting barleys. These are not only being tested in single

seed plots in different localities, but several acres are being grown to

provide seed for next season's crop. A supply of seed has also been
obtained from the United States Department of Agriculture of a

number of the best forage plants and grasses, including saltbushes,

and these are being tested, at first in what may be called pocket-

handkerchief plots, before being sown on a large scale, as explained

in Guides to Growers, No. 38, Experiments with Fodder Plants. A
commencement has also been made in the cultivation of our native

grasses.

The summary of the year's work may be conveniently grouped
under the following heads :—I. Experiments. II. Principal Diseases

of the Year. III. Publications. IV. Miscellaneous.

I.—Experiments.
Black Spot of Apple and Peae.

Although not so prevalent as in the preceding season, this disease
caused a deal of loss where s])raying was not carried out, but I am
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happy to say this operation is becoming more general every year.

While the Bordeaux mixture, with the formula 6'4'40, is now
commonly adopted, growers are constantly making inquiries as to the

advantages of adding this or that ingredient to the mixture. So one

set of experiments were directed to settling this question for a number
of substances, such as sulphate of ammonia, sal-ammoniac, saltpetre,

and common salt. These experiments were carried out at Mr. A.

F. Thiele's orchard, Doncaster, and since detailed results will be given

in the next issue of the Journal, it is only necessary to state here, that

while 90 per cent, of the fruit on the check plot was affected with

spot, the Bordeaux mixture of the 6'4"40 formiila reduced it to 9"6 per

cent. There was a slight difference in favour of the addition of

common salt at the rate of 1 lb. to 40 gallons of the mixture, there

being only 9"4 per cent, of spot in that plot. The Copper-soda

mixture was also tried, at the rate of 6 lbs. bluestone and 9 lbs.

washing-soda to 50 gallons of water (6"9*50), and the result was 14

per cent, of spot. The soda in the mixture does not give the adhesive

quality of the lime.

In these experiments only one spraying was given, on 1st

November, and the variety of apple chosen was Yates. A second set

of experiments were conducted at Killara on the Buncome apple, but

because of the lesser susceptibility to the spot, and, perhaps, also on

account of the season being by no means favorable to the disease, no

very definite results were obtained, though the sprayed trees were all

much cleaner than those unsprayed.

Bitter Pit.

As this disease had been very prevalent at Pakenham during the

season of 1901-02, it was considered a suitable locality for testing the

effect of various treatments. Mr. Hatfield kindly placed at our

disposal a number of his trees, and the Sturmer Pippin was chosen,

because this variety had suffered most from the disease. Five plots

were selected, in which the conditions, age of trees, &c., were as nearly

equal as possible, and there were 10 in each plot.

Plot 1.—Complete Manure.
2.—Potash Manure.

3.—Check.
4,—Gypsum.
5.—Potash and Gypsum.

Owing to the peculiar nature of the season, there was very little

bitter pit at Pakenham in this particular variety. It was very dry

at the beginning of the season, and the fruit grew very slowly. As a

o-eneral rule, it is found that if the fruit grows rapidly and matures

quickly it is most likely to become affected, but when the season

encourages slow growth, and the apples are much smaller than the

average, as in this instance, then there is very little of this disease.

The apples were picked in the beginning of June, and there was

no bitter pit to speak of, the fruit not being very large, although

there was a good crop owing to the dry spring. There were also



252 Agricultural Journal of Victoria.

several severe hailstorms which marked about one-third of the

Sturmer's. Altogether no definite conclusions could be drawn as to the

effect on bitter pit of the various manures applied. It is anticipated

that the coming season will be favorable to this disease, and the

experiments will be repeated with some additions.

In the reports of Mr. Sinclair on Victorian Fruit in London, as

recorded in the July Journal, the bitter pit was very much in

evidence. Consignment after consignment had numerous cases

affected, and such fruit was sold at less than half the ruling prices.

The varieties specially named were, Ribston Pippin, Cleopatra and
Bismarck. Numerous individual samples of bitter pit were sent in

for determination, and Cleopatra seems to be the worst in this respect.

Considering that this is a favourite apple for export, and brings the

highest prices, it is most important that growers should be able to

forward it free from this disease. Whatever checks the too rapid

growth of the fruit, and will enable it to mature slowly, is a factor in

the prevention of this disease. And to secure this result the land
should be deep drained, lime should be applied, and any other deficiency

in the soil made good with a suitable manure.

Rust in Wheat.

The results of the year's experiments have shown, as already
recorded in the Journal for July, that Rerraf still maintains its

reputation as a rust-resisting wheat, and a yield of 48 bushels per
acre during the past season at Port Fairy, weighing (52 pounds to the
bushel, is a very satisfactory record.

The milling quality, or the quality of the fiour it yields, is a very
important point, and while the Analytical Chemist to the Department
of Agriculture in Sydney states that it cannot be called a first-class

milling wheat, a local miller reports that it is excellent. During the
present season several farmers are growing it on a large scale, and
small samples have been sent out to different districts. In this way
its suitability to our varying condit'ions will be tested, and its ability

to withstand rust proved.

It is sometimes made to appear as if no progress had been made
in dealing with the rust question, but the practical solution of it is

gradually being discovered by growing wheats that resist the rust
under severe test conditions, and are commercially valuable to the
farmer ; also in producing new strains of wheat by crossing, suited to

our conditions, as Mr. Farrer, of New South Wales, has so long been
successfully doing.

Some time ago the late Sir J. B. Lawes, whose agricultural ex-
periments at Rothamsted are of world-wide fame, wrote to me pointing
out in what directions he considered it would be desirable to carry
out investigations in connection with rust, and he stated : ''I have no
doubt that if I grew wheat which had previously been grown in a
hotter and drier climate than that of England, I should have a crop
destroyed by rust. I have no faith in specifics

;
you must try and

obtain wheats which will grow well in your climate. It will, of course.
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take some years of experiment to obtain what you require, but I feel

sure that you are more likely to succeed if you direct your attention

to obtaining a rust-resisting- wheat than by trying specifics or by
manures."

VAEif:TY Tests of Wheat, Oats and Barley.

The work of testing promising varieties still continues, and several

of the cross-bred wheats which Mr. Farrer generously forwards every

year for trial, have been retained on account of their superior qualities.

Some of them are more suitable for the Mallee than coastal districts,

and it is to be hoped that when Experimental Stations are officially

established in different localities such a special district as the Mallee

will receive consideration. The work done at Port Fairy for a number
of years is now beginning to bear fruit as the results obtained there

are becoming better known. New varieties of wheat, oats and barley

obtained from different countries are constantly being tried, and
wherever they give promise of being useful additions, small samples

are sent out to different districts for testing their suitability to other

localities. In addition, new crosses of wheat from Mr. Farrer are

being regularly and carefully tested and their qualities fixed, and the

selection and improvement of the seed has always been recognized as

a leading factor in success. Thus, in the case of Rerraf wheat, which
yielded at the rate of 48 bushels per acre in the past season, the

advantage of constant selection in improving the plant and increasing

the yield is clearly seen. A small sample was first received from
Mr. Farrer in 1 898, and selected seeds gi'own in the single seed plots.

Then the best plants only were selected for next year's seeding, and
in 1899 it was grown on a much larger scale. Sufficient was obtained

to grow a plot of Ij acres in 1900, and it has now been grown on a

large scale for throe successive years, yielding at the rate of 31^^, 40,

and 48 bushels respectively. The elements of successful cereal-

growing are all attended to at Port Fairy—growing suitable varieties,

careful cultivation, judicious manuring, and a rigorous selection of the

best plants with plump clean seed.

The celebrated Garton varieties of wheat, oats, and barley, already

referred to are being thoroughly tested in the Goulburn Valley this

season as well as at Port Fairy and Leoiigatha. These new breeds

are the result of crossing experiments begun in 1880 by Garton Bros,

at Newton-le-Willows in Lancashire. They obtained the cultivated

and wild varieties of grain from all parts of the world and crossed

them with the kinds grown in Britain. The improved varieties thus

secured have marked a new era in regard to quality and yield, for

some of the new breeds of oats, for example, Waverley, have yielded

as high as 104 bushels per acre. The following varieties are being

tested : Wheats—New Era, Red King, White Monarch, White Pearl.

Oats—Waverley, Tartar King, Pioneer Black, Goldfinder, Abundance,

and three unnamed varieties. Barleys—Standwell, Invincible,

Brewer's Favourite, and two new breeds.

It must be boi-ne in mind, however, that a high reputation

possessed by a variety in another country is no guarantee that it will
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do well and suit our conditions here. Hence the necessity for testing

and tryinsf even the highly praised Garton varieties before introduc-

ing them into general cultivation.

Stinking Smut Bxpekiments,

The experiments were directed towards finding out the simplest,

cheapest, and most effective method of treating seed-wheat for the

prevention of smut.

The substances used were narrowed down to three, viz., bluestone,

formalin, and corrosive sublimate, and the good results of the treat-

ment in each case were very evident. The check or untreated plot

yielded 91 per cent, of smutty ears, while that treated with bluestone

solution gave only j\^ per cent, of smutty ears, and in the case of

formalin ^-j per cent., but as details have already been given in

the Journal, they need not be repeated here.

The two substances most practical for treatment are. bluestone

and formalin, and experiments are being carried out this season to

see how far the one or the other should be recommended for general

use.

Hops.

In connection with the improvement of the Hop industry it was
considered advisable to import some of the best varieties from other

countries in order to see if they were suited to our conditions, and
capable of being grown here profitably. Some of the best Kentish
varieties have already been distributed, and now the Californian

hop-sets, which arrived, on the whole, in good condition have also been
sent out. Since the climate of California is somewhat similar to our
own, there is every reason to believe that they will become established

successfully here, and I am supported in this opinion by an old and
experienced hop-grower, Mr. Donald Gow, of Harrietville, who
wi'ites :

—
" The introduction of the Californian hop to Victoria, is, 1

feel confident, a step in the right direction, which ought to have been
taken many years ago."

II.—Principal Diseases of the Year.

It might be imagined by those not familiar with the staying

powers of fungi, that the dry season through which we have ])assed

would keep them in check, and no doubt it has to a certain extent.

But, on the other hand, fungi are so capable of adapting themselves to

their surroundings, and so fertile in expedients, for withstanding
the effects of excessive drought, heat or moisture, that they often

survive when the higher plants on which they prey have succumbed.
They can do this in two principal ways, either by means of their

vegetative mycelium or " spawn," or by giving rise to reproductive
bodies. The mycelium may be so changed that it is capable of great
resistance, as in the case of sclerotia, or it may become perennial in

the tissues of the host-plant. On the other hand, reproductive bodies
may be produced often in great variety and in immense numbers.
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and some of these are specially adapted to sui'vive until favorable

conditions arise for their g-ermination. All this shews the necessity

to the grower of some knowledge of the nature and habits of fungi,

if he is successfully to combat them, and such a need is freely

recognised by the l)epartment. In addition to various Guides to

Growers and Bulletins, there are already available in this Branch,
Handbooks on the Diseases of Vines, Stone-fruit Trees, Citrus Trees,

and of Cabbage and Cauliflower, and these are being gradually added
to, so that we hope soon to have every branch of agriculturnl and
horticultural industry provided for.

In the Agricultural Classes recently established by the Director of

Agriculture, provision is made for the subject of Vegetable Pathology
being taught by means of lectures and practical illustration, so

that every facility is given to those desirous of information. There
can be no doubt that as the diseases of plants receive closer atten-

tion, and the latest available information is acquired, growers will be
more fully alive to the risks they run, and will the more readily

avail themselves of the best known methods of treatment. In the

course of the year, specimens of almost every cultivated plant have
been submitted to me for some real or supposed disease, and in making
a selection of the principal diseases met with only a few of the more
prominent can be noticed.

Potato Diseases.

There are several diseases of the potato which are becoming rather

serious, and will ]-equire to be attended to, not merely to save the imme-
diate crop, but to prevent their spread to districts where they do not

now exist. The potato disease of other lands has not yet found its way
into Australia, but there are others which seriously affect the crop,

both as to yield and quality. Some of them will afterwards be

treated at length, but at present the following will l)e briefly

noticed, as they have been investigated recently :—Early Blight,

Blister, and the Sclerotium disease.

Early Blight.—This is a disease which has been known here for a

number of years, as in 1896 I called attention to it as " A new
Potato disease," and it has been referred to in previous reports.

Although at first confined to certain districts it seems now to be

spreading, and will require careful attention at the hands of the

growers. it is known as early blight in contrast to the potato

disease of older countries, often referred to as late blight.

It also occurs in America, Europe and in New Zealand, and in the

latter Colony it seems to be very prevalent. It is caused by a

fungus known as Alternaria .solani. Since this disease has been

carefully investigated, it will be be treated in detail in a future

issue of the Journal.

Blister.—In April of this year some potatoes were forwarded to

me from Mount Gambler in South Australia, in which the surface was

covered all over as if with blisters, hence the common name applied

to the disease. On examination this appearance was found to be due
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to innumerable nematodes or thread-worms. So far this disease has
not been met with in Victoria, but Dr. Cobb figures a specimen in the

Agricultural Gazette of New South Wales, 1897, page 244, in which
the surface is covered with numerous lumps, and he estimates that the

one potato contained at least 10,000 eggs and worms. One should
be careful in the matter of seed-potatoes, and utterly reject all those

which have such knobs or blisters on their surface, as it is a sure

means of permanently infesting the land with the thread-worm. And
this gall-worm is not particular as to the kind of plants it attacks, for

it is equally at home in the orchard, the vineyard, the forest, or the

garden, and may be found on the peach or orange tree, the tomato or

beet, the cabbage or the maize.

Seleroti'um disease.—Potato plants were forwarded to me in March
by Inspector Cock which were decaying above ground and tubers

underground did not mature. The stems were the parts particularly

affected, and they became dry and brittle, finally falling down. On
examination, numerous little black hard bodies, like L^mall shot, were
found in the interior of the stem, and these are known as sclerotia.

This is a form which a number of fungi assume when they have used
up all the available food and pass into winter quarters in order to

prepare for renewed activity in the coming spring. When the stems
lying on the ground decay and break up, these little black bodies are

set free and rest until the next spring, when they produce innumer-
able spores or seed-like bodies. These germinate at once and grow
luxuriantly among decaying matter, from which the fungus threads
readily pass to living plants, attacking the young stems just about the
collar. Here they soon spread and absorb the material which would
otherwise go to build up a healthy potato plant. When the supply
of food is exhausted, the fungus passes into the sclerotium stage and
again repeats the process already described.

From the very nature of this fungus it will be seen that clean

cultivation is essential, so that no decaying refuse is allowed to form
a harbour for it.

Diseased portions of the plant should also be collected and burnt,

before the sclerotia are set free, in order to get rid of them.

Where this disease has occurred, it would be advisable to apply a

dressing of lime to the soil, as it would tend to destroy the early

stages of the fungus before it had attacked the living plant.

Since decaying matter is essential to its early existence, fi'esh

stable manure on the surface of the soil greatly encourages its spread.

Black Leg of Caulifloweb.

This .disease was rather prevalent during the past season, and
some very bad specimens were forwarded from South Australia. In
previous reports the fungus causing this disease has been described
and methods of treatment given. It was pointed out that the
danger arises in the seed-bed, and the only means of checkmating
this fungus is to sow seed in absolutely new ground, where no cauli-

flower, cabbage or turnip has previously been grown. If such ground
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is not available then at least three or four years should be allowed to

elapse before laying out the seed-bed on grouiid previously occupied

by these plants. There is little or no danger of the plants being
attacked after they have been set out in the fields, hence to ensure a

good crop every care should be taken in the selection of the young
plants, and only healthy ones with absolutely clean, sound roots should

be used.

ROOT-BOT OF FkUIT TkEBS.

Rotting at the root may be due to a variety of causes, and in in-

vestigating diseases of this nature which are at first hidden and
underground, one must be particularly careful to assign the symptoms
to their proper origin and make sure whether organic or inorganic

agencies are at work. If the soil is undrained and sour, and stagnant

water collects at the root, then this is sufficient in many instances

to cause decay. "Wet-feet" is a fruitful source of decay and death.

There are numerous cases, however, where fungi are not the after

effects of such conditions, but actually promote and produce decay.

This happens with quite a number of different plants both in our
forests and orchards, and from the insidious nature of the disease

it is often widely distributed before its true cause is discovered. The
losses due to root-rot are enormous, and the causes, if possible, should

be removed. There is one fungus which has been very common
during the past season, and is recognised all over the world as a

dreaded root parasite, viz. :—the honey agaric (Armillaria melleaj

.

It is very prevalent in orchards around Doncaster and elsewhere, and
attempts have been made to prevent its ravages. It is found that

the sovereign means of prevention is drainage, for not only is a

healthy growth promoted thereby, but the conditions are inimical to

the growth of the fungus. This, combined with a dressing of lime,

is said to be fairly eft'ective against it, and an orchardist who laid

bare the roots of his apple trees and applied sulphate of iron dissolved

in water met with promising results. It will be necessary, however^

to carry out a systematic series of experiments before one can make
definite recommendations, but I have seen the differences so marked
in the drained and undrained portion of the same orchard, that there

can be no doubt as to good drainage being a valuable aid in checking-

its spread.

Blue Mould of Wheat.

Early in June a batch of young sickly wheat plants were received

fi'om Inspector Davey at Horsham. The trouble was stated to be

general and serious in that district, patches of the crops becoming
withered and soon dying. On examination, the seed was found to

be covered with the common blue mould [Penicillittm glaucum), but

more than a fortnight had elapsed before the plants Avere received

by this branch.

Some fresh seed was shaken up in water in which some of the

diseased plants had been steeped, and a portion sown in sand, and

another portion on damp blotting paper. Those on the blotting

paper showed the blue mould as soon as germination commenced,.
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but in the sand a perfectly healthy crop was grown. Though
under certain conditions the common blue mould is capable of doing

much injury to plants^ yet in this case there is no evidence of any

value to associate the sickly condition of the plants with this very

common fungus.
Tobacco Mould.

This disease is very variable in its occurrence, being lai'gely

dependent on climatic conditions for its development and spread.

Hence, experiments directed towards its prevention have often to

be conducted for several seasons before a satisfactory result is

obtained. Thus a number of different methods were tried at the

Experimental Tobacco Farm, Edi, dui-ing the years 1899, 1900 and
1901, but no definite results were obtained the first two years

owing to the absence of the mould. Again no mould appeared in

any of the beds during 1902, so that for the last four years only

one season was favourable for testing the various remedies.

The best results were obtained from treatment of the beds, before

sowing, with Bordeaux mixture. The formula used was Tl'lO,

that is 1 lb. bluestone, 1 lb. lime to lO gallons of water. Double
this strength, that is \\b, was also tried, and while it prevented

the mould, it interfered seriously with the germination of the seed.

In addition to this treatment, the conditions under which the

plants were grown were varied, in order to see how far the develop-

ment of the mould was affected thereby. Plants were grown on
burnt and unburnt beds, under cheesecloth and glass, also with

the usual grass covering, and in a variety of aspects. The experience

of last season was, as far as the growth of the plants was concerned,

that beds high uj) in the hills and with a northern aspect gave
the best results.

Ill—Publications.

Through the medium of the Departmental Journal various

subjects of general interest to growers have been treated, and the

results of many field experiments recorded. The Fungii.s- jDi.wa.yr.v of
Stone-fruit Trees, referred to in the last report, has since; been issued,

and from the applications made for it from England, America, the

Cape, and even (nrermany and Italy, it seems to have attracted atten-

tion far beyond the Commonwealth.

An account of the \^arious rusts wliich uifect our native and
cultivated plants has long heew re(}uired, and so impressed were the

members of the various Rust (Conferences with the necessity for

having reliable data to go upon in connection with the distribution

and nature of the ditt'erent iVustralian rusts that one of the

recommendations invariably made was " Investigations to be carried

out regarding all plants that are affected by rusts in the different

States." This work has been steadily progressing for a number of

years, and now arrangements have been made for its publication.

Since last report the following publications have been issued, and
the consecutive numbering is continued.
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77. Fungus Diseases of Stone-ftniit Trees in Australia and
their Treatment. With ten colored Plates and 327 Figures.—Depart-
ment of Agriculture, Victoria (1902).

78. Black Spot of the Apple, together with Spraying for Fungus
Diseases.—Bulletin 3, Department of Agriculture, Victoria (1902).

79. Australian Fungi, New or Unrecorded. Decades I. and II.

Proc. Linn. Soc, N.S.W., Sept. (1902).

80. The Micro-fungi of Australian Lobelias.—Victorian Natura-
list, Vol xix., No. 12, 159 (1903).

81. On the so-called Petrified Mushroom— Ibid. Vol. xx, No. 2,

14 (1903).

IV.—Miscellaneous.

A variety of other matters were submitted to me for report, and
of these only a few can be noticed here.

The charlock or wild mustard is a troublesome weed in many of

our crops, and, although only an annual, it is difficult to eradicate

when allowed to seed. It is found that it can be thoroughly destroyed
by means of spraying, and this can be done in growing cereal crops
without injury. The great point is to spray early, when the charlock
is in a soft and tender state, that is soon after the rough leaf appears,

and when the crop is perfectly dry. The substance used for spraying
is bluestone or sulphate of copper, and a 3 per cent, solution, or at

the rate of 3 lbs. to 10 gallons of water is effective. If a thorough
spraying is done with 15 lbs. of pure bluestone dissolved in 50 gallons

of water per acre, then not only is the charlock destroyed, but the crop
generally is improved. Wherever water is available this method can
be strongly recommended for the destruction of the weed.

There is another weed which is constantlv being referred to on
account of its supposed poisonous properties. It is the so-called

deadly nightshade, but the name is misleading. The deadly night-

shade is Atrupa helladonna, which does not exist here, while the plant

confounded with it is Solan um )iigrum, one of the commonest weeds
in the world, and a})propriately named the common or black night-

shade. It is well-known that members of this family are often

poisonous, and hence they have an evil reputation, but it caimot be
certainly affirmed in many instances that they are poisonous until it is

experimentally proved. The ripe berries of the ])lants growing here

can be eaten with impunity, and they have a tart agreeable flavour,

while a delicious soup can be made from the leaves. The reputed

pois(mous nature of this plant has not by any means been proved, and
it ought to be settled one way or the other experimentally, as was

done in the case of the Cape tulip.

The mistletoe on our forest trees has also become a serious pest,

destroying much valuable timber, and has been too long allowed to

spread without hindrance. As pointed out in the July Journal, the

only practical way of getting rid of it is to remove the infested

branches while the j^arasite is still young, and thus minimise the evil.
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It is an encouraging sign of the times that greater attention is

being paid not only to what is grown, but also to the manner in

which it is grown ; and while Plant Sanitation is being recognised as

a necessary study for those who would obtain the best return for their

labours, there is also a desire to know the causes that make for disease

in order if possible to counteract them.

In the keen competition that now exists, it is only the best that

it will pay to produce, and it is just as necessary to attend to the

diseases that threaten our crops as it is to apply the best methods

in growing them.
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REPORT OF THE PRINCIPAL OF THE SCHOOL
OF HORTICULTURE.

C. Bogue Lxiffmann.

Field and Class Work.

The school year has furnished some interesting and very succe.ss-

fnl work. As pointed out in previous reports, the incomplete nature
of the Burnley Estate and the school training ground does not admit
of such prompt and straightforward training as is desirable in such
an Institution. The place is so deficient in attractions as not to ap-
peal to many who might otherwise be disposed to enrol as students.
The reforms of the past year have been extensive and varied, and it

is confidently hoped that, within the space of two or three years,

every part of the estate will be so planned and endowed with soil as

to furnish a thorough training ground for every type of rural producer
limited to small areas.

During the year, several acres of otherwise useless land have been
covered with corporation rubbish in anticipation of its being converted
into true soil. Several acres of the same material in a more advanced
stage have been turned over, cleaned and placed under crops, and in

part laid doAvn with grass. A considerable length of roadway has
been cut and formed, and many blocks of irregularly formed soil

jiroperly graded, surface drained, enriched, and ]ilanted.

The most important work of the year has taken the form of

planning and laying the foundations of such plots of ground as the
average orcharclist may be called upon, to deal with.

The routine work of the estate has at all times been made as

informing as possible to the students and visiting public.

Nearly 20 acres are now under fruit trees, vegetables, ornamental
plants, and subjects of an economic character. Besides this area,

aljout 10 acres have been made available for the growth of hay and
other fodder crops, and the introduction of a few of the most im})or-

tant domestic animals makes the estate complete, so far as variety of

subjects and extent are concerned.

In the field the students have taken part in, and Ijeen instructed

in, the principles of every operation. In ploughing, digging and
other means of cultivating and preparing soil, they are generally pro-

ficient, whilst the seniors have done excellent work in the pruning and
general management of fruit trees. The syllabus for the year shows
that no subject of importance is omitted, and that the greatest atten-

tion is paid to those which are of most value to the frnit grower (if

the future.

At the close of the year 1902, a considerable number of women
students completed their three years' course and left the School.

Since the subject of their admittauce lias boon niiidi dcliated, it uuiy
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he well to furnish a few remarks on the work actually achieved by
them, and the value of their efforts. From a State point of view an
interesting and inexpensive experiment has been made.

Horticulture in its various forms is one of the most natural outdoor
occupations for women, and in the matter of designing and directing

garden work, the growing of grapes, lemons, bush fruits and salads,

they are placed at no disadvantage with men, providing they possess

ordinary health and' strength.

Of about 140 women students attending, about 10 per cent, may
be said to have thoroughly mastered some branch of profitable horti-

culture. Another 20 per cent, gained as much experience and habit

of work as to make them capable helpers or directors of their own
properties. The remainder of the students gave no definite proof of

what they may be able to do in the futm-e. A few students are
earning a livelihood wholly, or in part, through their experience
gained here. Two are engaged in designing and maintaining gardens.

One is managing a small mixed estate. One is a writer on horticul-

ture, one or two take pz'uning contracts, and one has laid out and
managed a young orchard of considerable extent in. such a business-

like manner, as to warrant the assertion, that of its age and character,

there is no property to equal it for general excellence in the State
of Victoria.

The real and only defect in connection with the training of women
in rural pursuits is due to their being non-resident, and devoting
but a very small proportion of their time to the work. In the
circumstances, the result of local effort must be regarded as very
satisfactory.

In Great Britain, Germany, Austria, France and America, women
are rapidly improving their position in the orchard and garden, but
they devote their whole energies to the work, and shirk no form of
drudgery which may lead to the possession of useful knowledge.

In Victoria, life is not so hard for the many as to invoke a splendid
earnestness, with tlie result, that women will not be found in large
numbers imitating their sisters in older communities, till they are

forced by the stern ai-m of necessity.

Excepting the women students, the roll for the year has not been
large, but the type of student has been very satisfactory, and there is

every prospect of our turning out a few really good men. The
greatest muster of male students during the year was 17. A few
women students (who now pay like the males a fee of £5 per annum)
have attended, and made very good progress.

In the quarterly and final examinations some excellent papers and
essays were furnished, the majority of the students showing a good
working acquaintance with the subjects in which they have Ijeen

instructed.

The instruction of the visiting public involves no small amount of

time on the part of those who are competent to give advice. There
is a steady stream of interested visitors the year round, but at holidav
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and " show" seasons scores come in a single day. The advantage of

the site as a training- and demonstration ground comes into prominence
at such seasons, since all roads leading to Melbourne, the largest

possible number have the opportunity of seeing on what lines we are

working. The number of visitors during the year may be set down
as slightly under one thousand.

Demonstration Orchards in Country Districts.

Six small demonstration orchards were formed and planted during

the winter of 1902, and each has since received such seasonable at-

tention as would secure the best type of growth under a given set of

conditions.

The object is to provide a fair local example of how soil should be
cleaned, deepened, drained, enriched and thrown into surface form
appropriate to local resources and phenomena. The selection of

species and varieties of fruit trees, their shaping, mode of planting

and general care, has also been in accord with the demands of local

soil and climate.

Victoria is so large as to provide several distinct climatic zones,

thus causing the most valuable commercial fruits to fall into groups,

each more or less suited to different regions. Hence, with but a
limited amount of capital, it was found necessary to establish but six

stations in widely dissimilar climates and soils. Horsham, Ruther-
glen, Castlemaine, Portland, Healesville, and Drouin, furnish most
marked contrasts, and at the same time represent a set of conditions

typical of considerable extents of country.

The sites chosen embraced virgin soil and old orchard land, also

some extremely dirty, and other practically clean and prepared soil.

But in no instance was extra good land chosen—since these demons-
tration orchards are not intended as experiments but as actual

working examples, so far as uniform conditions and material obtain.

In one or two instances the land chosen was below the average of the

locality, since advantages of site and means for visiting and working
economically had to be taken into consideration.

The work during the year has of necessity consisted of laying a

solid foundation for, and planting and caring for, the young trees.

Fallowing—so necessary to most newly cleared bush land—was not in

any case strictly necessary, since all the sites had been more or less

exposed for some years. The work, therefore, comprised clearing out

and burning all kinds of rubbish, several ploughings, and grading the

surface so as to equalise the depth and quality of the soil, and to

ensure surface drainage, sub-soiling wherever the loose weathered

soil was less than nine inches in depth, providing for surface or under

drainage, according to circumstances, liming all the land at the rate

of 30 cwt. per acre, getting together manure and well spent litter to

provide a free and mellow body of earth on the planting sites, and

afterwards throwing the surface into bold ridges previous to planting.
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Both one and two-year-old budded trees were selected and planted.

Some trees were set out in midwinter, others in early, and again in

late spring, and with rare exceptions there are no visible differences

in vigour and quality of growth.

In nearly all cases, the trees have as a whole grown extremely
well. At Horsham, which was laid out for, and supplied with trees

demanding irrigation, a temporary failure has resulted, owing to the
Wartook water supply failing absolutely during the summer 1902-3

;

but in all other instances there is scarcely a dead or defective tree to

be recorded.

Points which may be regarded as novel in connection with these

demonstration grounds are :

—

faj Deepening the soil on the planting lines by means of

ploughing two or three times one way, and then piling

the actual soil in a series of ridges, leaving the furrows
practically bare of true soil.

(hj Bringing in large bodies of additional soil wherever the
planting site is shallow and poorly endowed.

fcj Liming before planting.

fdj Manuring the young orchard. It is commonly stated

that young trees need no manure, but this is a short-

sighted crib fi'om the old country, where soils are

richer and the climate more genial. Manure holds
moisture, and for this reason, if for no other, it is of

great assistance to young trees, though of course it

must be in a spent and mould-like condition when
applied near the roots.

(ej The close pruning and regulating of roots to ensure a few
mains, as against many fibrous, has been a point of

interest.

(fj The bandaging of all trunks to prevent burning of the
bark by the sun, has led to much discussion on the part
of those attending.

All the important operations have been duly announced in each
locality, and carried out under the public eye. The six stations have
been visited on an average of four times during the year, and as two
or three addresses and lessons have been given on each occasion,

between 50 and 60 in all have to he reported in connection therewith.

The work has been watched with great interest, and large audiences
have invariably attended. The masters of State vSchools have fre-

quently brought their senior pupils, and at Portland and Healesville,

no fewer than three schools have been represented the same day.

Laying the foundation of an orchard is the State teachers,' as it is

the private growers' chief concern, and when after another year or two
the already made orchards are provided with well formed and
established trees, it will be possible to hand the work ovev to the
actual owners, and for the State servant to demonstrate on new fields.
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Lectures and Field Instruction to Rural Producers.

About 56 Lectures and Field Lessons were given under this

heading" during the year.

The subjects were of necessity limited, since the common wants in

all' localities are much the same. The lectures and lessons have,

therefore, been on the principles and advantages of deepening,
enriching, draining and more systematic cultivation of orchard lands

;

and the planning, planting, ]iruning and general management of

fi'uitiug trees and plants.

These lectures and lessons have on all occasions drawn considerable

audiences, averaging about 40 or 2,240 for the year.

Field instruction is unquestionably of most assistance to the adult

working student. He can, as a rule, learn only from seeing the work
performed. He is more than half sceptical of methods other than his

own, but with verbal explanations supported by practical demonstra-

tion, he can, if the teaching is sound, learn in spite of himself.

Special Courses of Lectures in Melbourne
and Suburbs.

During the year three separate courses of ten lectures each, have
been given at the Working Men's College, Melbourne ; the subjects

comprising those most essential to the choosing, preparation and
management of small rural estates.

Several lectures were also given before various Horticultural

Societies, the Australian Natives' Association, and other organised

bodies.

Correspondence.

The amount of information given to rural producers through this

channel is very considerable, since, trom 1,000 to 1,200 letters have

been replied to during the past year. The nature of the enquiries

renders it necessary to supply an autograph letter in each case. It is

unfortunate that the pith of these communications cannot be

systematically preserved and given to the public, but it not in-

frequently happens that the replies to correspondence are given to the

country press, and in this way more than an individual may benefit.

It may be well to suggest here that nothing but good could result

from a concerted plan being adopted whereby all replies by the

Department's officers on technical and cultural subjects be marked for

transference to the local editor.



266 Agricultural Journal of Victoria.

REPORT OF THE INSPECTOR OF RURAL
INDUSTRIES.

/. Knight.

Inspection of Exported Products.

During the past few years a system of inspection of farm produce
has been adopted, and certificates are given for all produce up to

the recognised standard of quality and condition. This originated

from the War Office authorities requesting the Department to look

to the fulfilment of the conditions of the contracts entered into by
State merchants for supplies to the army. From this it has extended
to private shipments, the inspection being made free of cost. But,

during the last year, a minimum charge of one shilling has been
made, and one shilling per hour for all inspections extending over one

hour, and this appears to work satisfactorily. Mr. Gamble, who has

charge of the office, and is also responsible during my absence,

attends to this portion of the work. It is needless to say that this

entails the keeping of records of accounts and all shipments made,
also supplying reliable information to the Department as to the

nature and extent of exports, and arranging for inspections to be
made from time to time. The importance of this may be shown by
the number of certificates issued for the past twelve months, viz. :

3,261.

I may also point out that this office has been approached with a

view to dealing with the wheat exports. Many of the large firms

consider that the quality and standard of the products shipped should

be shown on a Government certificate; and, further, where cereals

are purchased from various parts of the State, that the onus of

rejection in fairness to both shipper and producer should rest with an

authorised sampler, who should be under the control of the Depart-

ment. I see no reason why this should not be done on the same
principle as the inspections now made for export.

It is the practice in other ports to protect the merchants in this

way, and if such a system could be worked out here there is no
doubt it would tend to improve the status of our products and
assist materially in developing a healthy export trade, which would
be to the advantage of our farmers, as much of the grain sent foi'ward

for shipment is not of standard quality.

Inspections under Bonus Regulations.

This work of inspection has decreased considerably during the

last year, and may be said to be confined to flax growing, fibre

production, and broom corn. This falling off is due to a large

extent to the high prices ruling for ordinary farm products.

Unfortunately, intermittent supplies tend to affect the market for

these products, and the trade are unable to put reliance on the



Report of the Inspector of Rural Indu.stries. 267

local supply, and have to seek outside markets. This has the effect

of reducing the price of some of these products when the local

supplies are available. There is no doubt that when the production

of these ai'e better understood, and the seasons return to their normal
conditions, more attention will be paid to those products which are

now overlooked.

Correspondence.

A large amount of correspondence is received asking for informa-

tion relating to practical farm and orchard work, and this has been
given due consideration by myself and assistants. The personal

applications which are made at my oflfice trespass considerably upon
my time, biit this method of supplying information is prefei'able, as

more definite instructions can be given than by answering l)ald

questions from correspondents.

It has now become generally known that information of this nature

can be supplied, and the public appear to avail themselves of the

privilege freely. It is desirable to encourage this, as frequently

people rush into matters with imperfect knowledge, only to meet with

disappointment.

Exhibits at Country Shows.

It has been the practice for some years to attend the Country
Agricultural Shows, with the object of displaying the various agricul-

tural ])roducts the growth of which it is desirable to encourage. For
this purpose a large marquee has been purchased, and special products

of all kind are exhibited in the different stages of manufacture. This

work has increased to a considerable extent, and the demand has been

so great that a duplicate set had to be secured to comply with the

numerous requests for exhibition. These exhibits are known as No. 1

and No. 2. No. 1 exhibit consists of a large marquee, fitted with

tables and appliances for displaying the exhibits to the best advan-

tage. Collections fi-om the various branches of the Department are

shown, consisting of vegetable products of a special and
general character, such as cereals, grasses, fibres, oils (fixed and
essential), fruits preserved in various forms, seeds of all kinds, and
extensive exhibits from Dookie Agricultural College, showing the

products of the farm. A portion of the marquee is occupied by
Mr. Crowe's branch, which makes an excellent display of the animal

products, consisting of poultry, eggs, rabbits, etc. Specimens are

shown from the Entomologist's branch, from the Vegetable

Pathologist's branch, and also from the Agricultural Laboratory.

The exhibits are attended to chiefly by Mr. Robilliard, who is

engaged giving information on the various products during the

currency of the show. Mr. Crowe's branch is represented by Mr. Hart,

or one of his assistants, who gives practical demonstrations on the

most approved methods of dealing with the products exhibited.

No. 2 exhibit is a duplicate set, but without marquee or tables,

and Societies accepting this are called upon to provide tables and
covering". This exhibit is usually attended to by Mr. Gamble, who is



268 Agricultural Journal of Victoria.

frequently called upon to leave the office and attend to this work,
giving information when inquiry is made, and explaining the main
features of the exhibit.

It has been the practice to forward these exhibits free on applica-

tion of the Society, but during the current year a new order has been
established, a charge being made to cover railway transit and this,

possibly, will lessen the demand for these exhibits. I think it is my
duty to point out that, whilst it may be desirable to charge in most
cases, it is, nevertheless, a hardship on small societies situated at a

distance fi'om the chief centres of population, as the residents of these
districts are unable to obtain information on such matters which is

available in more settled districts. Since these exhiliits are taken for

educational 2iur})0ses, in my opinion, some concessions shoiddbe made
to these distant places. The following centres have been attended
during the past year :—Melbourne (Eoyal Show), Geelong,
Waugaratta, Yarrawonga, Benalla, Nhill, Sale, Bairnsdale, Kyneton,
Mansfield, Kilmore, Cobram, Charlton, Echuca, Seymour, Yarram,
Traralgon, Birregurra, Cheltenham, Shepparton, Korumburra,
Leongatha, Eomsey, Warragul, Tallaugatta, Yackandandah, Oakleigh,
Eingwood, Box Hill, Somerville, Pakenham, and Castlemaine.

Lecturing.

This has received attention during the past year by myself and
Mr. Eobilliard.

The subiects dealt with have been of a general character, bearing
upon the cultivation of ordinary and special produt-ts, but 1 regret to

say the many calls upon my time debar me from giving more atten-

tion to this class of useful work.

The usual practice adopted is to attend the various places re-

questing lectures, and to give practical demonstrations in the field

where an opportunity oifers, and to lecture in the evening with the
aid of lime-light illustrations. This appears to meet the wishes of

the community and to give general satisfaction.

Several lectures have also been given at the request of State
School teachers. The method adopted is to take a number of speci-

mens of products similar to those exhibited by the Department at

country shows, and their nature, method of cultivation, and value
are described. In some cases illustrated lectures are given by aid of
lime-light views during the evening ; this I consider a very desirable
work and one that should be extended, especially in country districts,

as it impresses upon the youths the importance of matters which are
of daily interest to them.

Flax Seed.

Some few years ago the Agricultural Department imported some
of the principal varieties of flax grown in Europe, one of which is

known as the White-flowering Belgian. This is an early or spring
variety, and matures its seed some two or three weeks earlier than the
so-called Winter flax. This seed has become neglected, and it was
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thought desirable to purchase a few bags and distribute it, with in-

structions as to its trentment. This has been done with the result

that upwards of fifty applicants have I'eceived seed, varying from
2 lbs. to 8 bushels each, on condition that an ecpial quantity of seed

was to be returned after harvest. This condition has been fulfilled,

and the returned seed is being distributed to a[)plicants. 1Miis work
has been followed up by giving advice as to manipulating the crop

for fibre and oil-production. The beneficial effects of this cannot be

doubted as Hax, when its cultivation is properly understood, must
take its place amongst ordinary fiirin ])r()ducts.

Fi.AX Mach[Xki;v.

As the treatment of flax for fi])re making purposes is not generally

understood, it was thought desirabh' to send around machinery to the

different growers who wished to obtain full information as to the

treatment of this valuable product.

This has been done, the plant consists of an oil-engine, kindly

lent by Messrs. Bennie, Teare and Co., breaker, a pair of scutchers,

and a roller or b(dl-crusher, generally described as a thresher, the

last three mentioned kindly lent by Messrs. Cliff and Bunting. This

may be regarded as all the necessrrv machinery required for the

treatment of flax.

Mr. Robilliard and myself have been engaged in giving instruction

in retting, a process which extends over three or four weeks, and also

in preparing fibre for market, and it is pleasing to note that great

interest has been taken in this work. The machinery is now working
at Yinnar in the Gippsland district, and here may be seen a farmer

with his family of boys ]ireparing fibre most successfully. The value

of instruction of this kind cannot be over estimated, as its practical

nature leaves no doubt whatever as to what can be done in the way of

fibre production. There are several applications for this machinery

from growers. In s(»me cases the flax straw has been prepared under

the direction and supervision of the officers of this branch.

It is pleasing to note, also, that the flax produced by this travel-

ling plant has given satisfaction to the purchaser, who speaks in the

highest tei'ms of its quality. \ think it desirable to mention this, in

order to show that the extraction of hbre does not require a long-

apprenticeship .

DisruiBUTioN oi' SSeeds.

During the past year many enquiries have been made for agri-

cultural seeds. This, no doubt, is attributable to the severe drought

experienced, and the necessity for providing fodder for starving-

stock. Large quantities of millets and sorghums of all available

kinds, salt-bush, etc., have been sent out to various localities.

A quantity of Egyptian Clover seed was im])orted last year by the

Department. This has been delivered free on application, with the

result that 455 parcels of 1 lb. each were forwai-ded for trial in
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various parts of the State. Favourable reports are now being received

as to its suitability in diiferent districts, but the season is not

advanced sufficiently to give definite information as regards its value

as a fodder plant. So far it has shown a quality worthy of notice,

viz., its winter growth. Some doubt arose as to the advisability of

sowing the seed in consequence of it being mixed with a so-called

weed, but this plant also may be regarded as a useful forage plant,

and appears to belong to the chicory family, but nothing definite can

be said until both plants have matured their season's growth.

A quantity of seed w^heat has been distributed from this office,

varying from 1 lb. to 5 bushels per applicant. All seed distributed

by this branch, has been carefully cleaned before being sent out.

The varieties consist of Bluestem, Barletta Hard, Defiance,

Haynes' Pedigree, Marshall's No. 3., Pui-ple Straw, Club Head, Dart's

Imperial, Early Para. These wheats are all imported from California,

Manitoba, Argentine, and South Australia.

State School Plot System.

Some short time ago an effort was made to have experimental

plots in or adjacent to the State School Reserves. A few of these

were attended and advice given, -but from some cause have not been
persevered with.

As no great amount of expenditure is necessary, 1 think this is a

matter for regret, as the value of practical illustrations must have
effect not only on the children but also on the parents and others in

the locality.

Many of the special products may be cultivated in a small way,
which would not only familiarise the students but also serve in a

manner to show what may be done in the varying conditons of climate

and soil.

Attention to Visitors.

Visitors from outside the State have to share the attention of the

Department, and, in some cases, trips have to be taken throughout
the country districts in order to show the various operations carried

on. As in the recent visit of the Boer delegates, Russian envoy, and
others, they also require statistical and general information bearing
upon the agricultural industries of the State.

AoKICULTURAL EXHIBITS FOR LoNDON.

It has been the practice for a considerable time to collect exhibits

of the products of Victoria for exhibition in the Agent-General's
office. Several requests have been made for a duplicate set of ex-

hibits to travel around the provincial shows of Great Britain.

This has been complied with, to a limited extent only, during the

year. This is attributable to the unfavorable conditions of the season
for nearly all farm products. This work is one which should receive

more attention than my time permits me to give to it.
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If it is desirable to exhibit throughout Great Britain, and there

•can be no doubt as to the advantage of so doing, then our best

products only should be sent, and every care taken that nothing is

forwarded which may tend to prejiidice the outside public against

our produce.

It is my intention to supplement those already sent forward with

such products as were not procurable prior to the despatch of the

last consignment, but if this work is to be carried on efficiently, some
provision must be made for securing these exhibits as op])ortnnity

permits, either by purchase or otherwise.

The following products have been sent forward :—Compressed
Fodder, Chalf, Hay, Wheat, Oats, Flour, Barley, Wool, Preserved

Fruit in jars, Dried Fruits, Jams, Raspberry Pulp, Hone}^ Preserved

Meats, Tobacco, Wines, Flax, Straw, Seed, and Maize in cob, and
grain.

Exhibits foe South Africa.

A small collection has also been forwarded to Mr. Hunter in South
Africa, but I regret to say that in consequence of the extremely un-

favorable season I have been unable to do justice to this, but if that

office is to receive attention further exhibits can be supplied during

the approaching season. Most of the exhibits have been supplied by
the trade, and have -been packed and shipped by this office.

The following is a list of articles forwarded :—Compressed Fodder,

Chaff, samples of ditt'erent varieties of Wheat in ear and grain. Barley,

Oats, Flax Fibre, Straw, and Seed, Tobacco Leaf, Wines and Brandy,
Dried Fruits, Jams, Preserved Meats, Butter, Honey, Sauces, Machinery
and Implements.

Advising ee Machineey.

I have frequently been called upon to advise as to the purchase

of machinery for agricultural purposes outside the State. Whilst

this is not directly connected with niy duties, it is nevertheless

necessary that the work should be attended to and carefully carried

out.

The immense strides made in the improvement of agricidtural

implements and machinery makes its necessary that careful attention

be given, so that the advice will not reflect hereafter on the

Department.

The export of farm implements to South Africa and other

countries is considerable.

Office Duties.

In carrying out the various duties referred to, it has been found
that frequently office work has to fall in arrears in consequence of

the demand made for information which necessitates the whole
staff leaving the office ; but the inspectors, who are paid by the

hour, are generally called in to attend in the absence of Mr. Gamble.
I regret to say I have no means of compensating these inspectors
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for the time taken up in this respect, and, should this class of

work continue to increase, it will be necessary to make some provision

for this. The number of callers seeking information on various

subjects are increasing considerably, and unless due attention is given
to their wants dissatisfaction will result.

The collection of exhibits for the various places referred to has

alst) received attention in collecting, preserving, and mounting
specimens, which engages the time of myself and staifinthe intervals.

The staff consists of myself, Mr. Robilliard, and Mr. Gamble, with
temporary inspectors, who are called in as required, and are paid per
hour by the applicants requesting inspectors.
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REPORT OF THE INSPECTOR OF FOODS FOR
EXPORT.

A. A. Broirn, M.B., B.8.

Frozen Meat, &c.

The volume of meat exportatious for the year will come perhaps
as a surprise, when we consider that the disastrous drought only broke
up generally in April last. The effects of the drought were keenly felt

in the Riverina, which had always been regarded as the chief centre

from which Victorian exporters drew their sxn)])lies. During the

season 1901-2, the mutton and lamb that came from that district, as

well as much of that from our own State, arrived in Melbourne in very
backward condition. As a matter of fact, through the adverse seasonal

influences, the lambs never had a chance of getting fat, and whatever
condition sheep may have gained during more favourable periods

was lost when the pastures began to get bare.

In the season of 1901-2, the average Aveight of lambs exported was
about 29 lbs., and of mutton 37 lbs. ; but in 1902-3, the average
weights were about 32 lbs. for lambs, and for mutton 42 lbs.

In consequence of the severity of the drought in the Riverina very
little of the supplies for export in the past year came from that

district, the supplies being practically drawn from within our own State.

At the outset of the season prices for stock ruled firm, but as the summer
advanced and feed and water began to get scarce, graziers were afraid

of being overstocked, so prices relaxed, and exporters entered the

field. In some cases even the ewes, that should have been kept for

breeding purposes, had to be disposed of, so terrible were the straits

to which some graziers were reduced.

African, British, Mediterranean, China and other Eastern markets
were exploited, and the prices realised have been very satisfactory to

our merchants. With the East there is every prospect of a steady

trade during the whole year being maintained. London prices last

season for lamb were :—Prime 5i|d., seconds 5d. ; Mutton, prime, 42(1.,

seconds Id. per lb. In consequence of extended and careful methods
of inspection by Messrs. Lowe and Peppard in the Metropolitan area

and Geelong, and Mr. Terry in the V^^estern District, I have no

hesitation in saying that the (juality of the meat })assed for ex]iort left

no room for criticism.

Large numbers of sheep from tbe Rivevina and from the Wimmera
Avere canned last year. Owniers were forced to part with the stock to

preservers, as no water or grass existed on the stations from which

they came. Canning o])erations in the metropolitan area have become
somewhat extensive, and the efforts of Messrs. Peppard, Lowe and
myself in condemning inferior commodities have brought al)out

recognition that stringent inspection during and after canning
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operations lias done much to put the export of canned rabbit par-

ticularly and other goods on a sound basis. The strict inspection of

canned goods is an absolute necessity if we wish to preserve this

rather extensive and promising industry. It affords considerable

employment to many people, and the meat used for the purpose of

canning would not be suitable for export in the carcase, as it is of a

quality which would not do justice to our frozen meat trade. As a

matter of fact, it is meat from fairly nourished but small carcases.

In some seasons there are unlimited supplies of this, and the proper

inspection of the works at which the meat is canned must be carried

on, so as to promote assurance in the minds of consumers abroad, that

the Government will not allow exportation from the State of any
product of doubtful soundness. In previous reports I have drawn
attention to the fact, that during the hot summer months the caiming

of rabbits should be stopped, as the flesh is prone to rapid decay.

The outlook for the canning season is decidely encouraging, and
the freezing accommodation of the State will be sorely taxed to keep
abreast of the business. The coming season, in all probability, will be
a prodigious one, and graziers will have to dispose of their stock as

cash will be wanted after the bad times that have been encountered.

Independently of London and Africa, markets already exist in the

Mediterranean and the East for our meats. The naval and military

stations in the East are likely to absorb large quantities from Victoria,

but I am afraid the freezing space will not exist to treat all the stock

that will be offering. In England large quantities of our meats find

their way into the military stations, and the authorities now require

each carcase to have a tag attached certifying to its inspection.

Only about half the number of carcases of lamb were exported

during the season, but twice as many carcases of mutton as compared
with the previous one. The differences can be explained when we
view the seasons. Last season the lambs perished from drought ; the

previous season they were hurried from the pastures to avoid it. Last

season ewes and wethers were parted with to the exporters to save

them from perishing from want of food. Notwithstanding the short-

age of veal, beef, and pork, for local trade purposes, exporters found

it profitable to send away considerable quantities last year. The veal

and pork killed on the farms should, as I have recommended in

previous reports, be properly bled and dressed, and sent to the

Melbourne markets in cheesecloth or hessian bags.

The trade in frozen rabbits is increasing rapidly. Trappers would
do well to follow out all my recommendations in the pamphlet
published by the Department on " Hints to Rabbit Trappers." They
would save considerable loss if the directions were faithfully fulfilled.

Every year thousands upon thousands of rabbits are condemned as

unfit for food through seasonal influences and caTclessness on the

part of trappers.

The poultry e^fport still maintains its vig'our, l)ut in consequence
of the high price of feed prevailing last season, the birds did not

come into the markets in that excellent condition noticeable in previous
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seasons. The export of poultry is surrounded with many risks, and
only in seasons when feed is cheap can we expect to successfully

compete with America and Europe in the African and English
markets.

The returns printed under the heading of Statistics, indicate a
decidedly healthy trade in canned meat goods.

Bones and Bonemeal.

In connection with the regulations framed with the object of pre-

venting bones, bonedust and bonemeal from being introduced into

Victoria from countries infested with anthrax, unless certain condi-

tions are fulfilled, I have to say that a careful inspection of the

commodities had to be made from time to time, and the works to

which such were conveyed had to be periodically visited.

The table indicates the quantities imported into Victoria from
January 1st to June oOth last, and the commodities exported indicate

such as required certification, before the States to which such were
sent allowed its introduction.

Imports and Exports of Bones, Bonedust, etc., from January 1st

TO June 30th, 1903.

Bones
Bonedust
Bonemeal
Superphosphate

Diseases of Animals.

Many outbreaks of infectious diseases amongst stock during the

past twelve months have occurred, and if a wet spring sets in, as

prospects indicate, certain maladies are to be apprehended, and steps

should be taken to minimise their evil effects. Disorders dependent

on parasite invasion require notice, as it is in wet seasons they cause

exceptional troubles.

Swine Plague.

Swine plague has been causing much concern to our producers.

It has been the cause of considerable mortality in our pigs. Some
years ago it, no doubt, made its presence felt in Gippsland, but, in

consequence of not getting fresh specimens at that time, I then could

not do more than give a provisional diagnosis. I then announced

that the disease might turn out to be swine plague.

On March 20th last, I had an opportunity of seeing a case from

which I made pure cultures of the germ which causes the disease.

I announced the condition to be swine plague, and since then

numerous cases have come under my notice. I was the first to

definitelv determine its existence in the State.
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Fowl Tick.

Fowl tick is still a source of great trouble to our Northern and
Mallee farmers, but tlie efforts of Inspector Smitli and the police

officers, who are dealing with this pest, have served to keep it in

check. It is still confined to the districts in which I first found it,

and every effort should be put forth to prevent its getting l)eyond

control. By the judicious exercise of quarantine regulations, the tick

can be restricted to certain districts. When the railway to Mildura
is opened it will be necessary- to place that district under quarantine.

Its appearance early in 1903 was reported at Lubeck and Murtoa,

but prompt measures led to its eradication from those ])laces. It is

at Hopetonn, but it is hoped that it will soon be exterminated there.

The outbreaks at Lubeck and Murtoa were traced to birds coming
from Adelaide, and it behoves the Department to be extremely

careful in preventing it from gaining a footing in Melbourne. The
restrictions placed on birds coming from New South Wales and
South Australia, aud from our own quarantined districts have
certainly saved Melbourne from invasion. During the year experi-

ments were conducted with cultures of moulds fPomclJlum glaucum
and Mvc&r ramosus) to see if a disease could be spread through the

ticks. I sent up pure cultures to Mr. Smith with directions how to

use them, and he reported that the Mucor ramosus did kill the ticks

but in consequence of the dryness of the season the disease did not

spread. Moulds flourish in damp cool districts, and if seasons to

come are favourable, our efforts may be crowned with success. I in-

tend prosecuting experiments in this direction with cultures of other

moulds as well as those already mentioned. To my mind, this is the

direction in which success is to be expected in exterminating the tick.

The following table furnishes particulars of the poultry inspected

since the beginning of January this year in connection with the fowl

tick outbreak, and indicates the extent of the supervision exercised in

Melbourne over birds arriving from all parts of the State. Nearly all

the birds examined passed through the auction rooms of the city, and
a fair idea of the poultry trade of Melbourne can be obtained from the

figures.

Poultry Examined in the Metkopolitan Area hv Inspector Lowe, from

January 1st to June 30th, 1903.
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REPORT OF THE POULTRY EXPERT.

A. Hart.

The Export of Poultry.

In presenting the Annual Report in connection with the poultry

and egg industry, I might mention that the past season has not been
so prosperous as could have been wished. This may be ascribed to

various causes. The severe drought throughout the greater portion

of Victoria has certainly been against the advancement of the poultry

industry. High prices for grain, and the great clearance of stocks on

account of farmers all through the Mallee and northern districts

having to leave their holdings, has caused a very large reduction in

the number of chickens reared during the past season, and the former

point has also tended to bring down the general condition of the

young stock which were reared. This fact accounts for the increase

of rejects this year in the consignments of poultry sent in to the

Government Cool Stores, -and the industry has suffered through this

cause. The export trade still offers an almost unlimited demand for

table poultry. South Africa absorbed by far the greater portion of

the poultry exported last year. This market is not likely to increase,

but no doubt a considerable quantity will still be required. The
United Kingdom is available for the supply of large quantities of

table poultry of a suitable grade. The British Board of Trade re-

turns for the past year show a record total of imports of poultry and
eggs into Great Britain during 1902. For that year £6,299,934

worth of eggs and £1,059,000 worth of poultry and game were im-

ported, as compared with eggs, £5,495,776, and poultry and game,

£980,739 in 1901. The total increase of imports during 1902 over

1901 amounted to no less than £882,419. The total numbers of eggs

imported from foreign countries during the past four years increased

from 1,940,921,200 to 2,271,661,560. The expenditure on these eggs

was equal to 16s. lOhd. per family in Great Britain. Russia, Ger-

many, Denmark, Belgium, France and Canada were the principal

countries which contributed to this supply. It is estimated that the

total number of eggs consumed in Great Britain last year was

4,300,000,000, or about 115 per head for the whole of the population.

The foregoing figures will illustrate how extensive is the demand
for both poultry and eggs in Great Britain, and there is at present no

possibility of the supply being too great for requirements. Victoria

should endeavour to participate in the large sum annually distributed,

and there is no reason why we should not be able to compete success-

fully with the other countries in the supply of both eggs and poultry

to the British markets. The past shipments of both products have

proved in every way successful, and they are held in high estimation

by consumers, and also realise top prices. The demand for poultry
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and eggs last season was in excess of the supply^ and Victorian repre-

sentatives had to go to other States to fill the balance of orders

received here. Other outside exporters filled their poultry orders

with birds which were of indifferent quality^ and did not carry the

Government stamp. This was brought about by the short supply of

good conditioned birds of the grade necessary to secure the Govern-
ment stamp.

During the past year, about 50,000 head of poultry were killed,

dressed, graded and frozen in the Government Cool Stores. This

number contained none but birds in first-class condition, comprising

chickens, ducklings, turkeys and geese. The greater portion of these

birds were sent to the South African market, and the demand was
exceedingly brisk. The falling off in the number of poultry put

through may be set down to the severe drought, which limited the

supply, and also caused exporters to go to the other States to fill

their orders.

In former years the freight on jjackages of frozen poultry con-

signed to Great Britain was very high, running into Is. per bird, but,

owing to the extension of the export trade, and other improvements
in economising packing, etc., this has been considerably reduced.

Packages now sent contain 520 chickens to the ton measurement,
the freight on which is 45s., being slightly over 2d. per pair. This
great reduction of freight should be the means of developing and en-

couraging the export of poultry to Great Britain, and presents very
favourable inducements to the farmer and producer. The outlook is

at present very promising. There appears every prosp ct of a good
season right throughout the State, and, should the pret ut conditions

continue, we may expect a plentiful harvest and paya e results in

poultry keeping.

The best time for exporting so as to command highest prices for

chickens or ducklings, is to land in England from March to June.

Turkeys should be sent during September and October, and must be on
the London market before Christmas. Either turkeys, chickens or duck-
lings can be killed when they are in prime condition, and can be kept
in cool chambers until they are required for exportation. The weight
of turkey gobblers should be fi-om 12 to 20 lbs., and the heavy weights
are in most demand, providing the condition is up to the mark. Tur-
key hens should range from 7 to 10 lbs., and no birds should be over

12 months. Chickens should be from 2i lbs. to 4 lbs., and their age
should be from 14 to 20 weeks. Dugklings should run from 4 lbs. to

5 lbs., and age should not be more than 10 to 12 weeks. All weights
given are for live birds. One point which must be observed is to

send nothing but first-class conditioned birds. Liberal feeding will

encourage weight, and the sooner that birds are ready for the market,

the less the expense and trouble of feeding will be. Birds intended

for export should be put up and fed with suitable food so as to induce

both growth and condition, and this ap})lies equally in the case of

turkeys as well as chickens and ducklings.
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Exporting and Storing Eggs.

The British markets still offer |)ractically an unlimited demand for

eggs, but, owing to the requirements for local consumption, there was
no surphis for exportation this season beyond Inter- State and South
African consignments. The latter were, however, a failure, as the
bulk of the consignments were badly selected and packed, and also

sent as ordinary cargo, no cool storage being available. During the
past season 100,000 dozen eggs were put through the Government
Cool Stores, and with very satisfactory results. The eggs were placed
in the chamber when their market value was from 8d. to Is. per
dozen. The extreme scarcity of new laid eggs during the first four
months of this year caused an increased demand for the cold storage
stocks, and the satisfactory way in which these eggs turned out caused
keen competition and increased prices. A word of praise is due to

the chief engineer, Mr. Lennox, who kept the temperature correctly

during the eight months the eggs were in store, which materially

conduced to their success.

The average price realised for the eggs put through cool storage

would be about Is. 4d. per dozen. This represents a commercial
value of ^6,66(5. Their value at the time they were put in was £4,166.

This, after deducting expenses of cool storage, Hd. per dozen for

six months, leaves an extra profit of £1^875 to the farmer and pro-

ducer. The success of keeping eggs by cool storage is now assured,

and this mitst undoubtedly be the means of creating an increased con-

sumption. At any time of the year the consumer can rely on getting an

article which for table purposes is quite equal to a new-laid egg as far

as freshness is concerned. The perfecting of this process must be
credited to the Department, for, although several outside firms during
the past ten years had given this system of keeping eggs a trial,

none of them were successful, and it was not until the Department
took it up that success was attained. During the past season a large

number of farmers and storekeepers took advantage of the induce-

ments offered by the Department, and, despite the unfavourable

season, the quantity of eggs stored was a considerable increase over

last year's total.

There is one point which must be observed in storing eggs, and
that is the careful selection of perfectly fresh eggs for this purpose.

If stale eggs are put in, they cannot be expected to come out in good
condition, but, if fresh and sound, eggs will come out in exactly the

same condition as when they were placed in the store. Eggs should

also be perfectly clean, and should be gathered two or three times a

day if required. They should not be washed unless they really need

it. The provision of clean and suitable nests will be the best method
of saving their washing. Since the Department instituted demon-
strations at shows throughout the country districts, it is i)leasing to

note that there has been a great improvement in the cleanliness and
packing of eggs sent in to market. In the past, musty chaff, red

sawdust, and bad packing, together with the use of dirty and unsuitable

boxes, could often be noticed, but these faults have now almost
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disappeared. The producers have taken notice of the object lessons

placed before them, and the result is very creditable, both to the

producer and the Department. The egg filler, lined with tasteless

paper, brought out by the Department to suit any box similar to

kerosene cases, is now becoming universally popular. Its cost is only

trifling, being 7 id. for the box. This will allow 25 dozen eggs to

be securely packed, and kept free fi'om taint of any kind, and it

should certainly be recommended as the best method of packing for

cool storage.

Although the past season has been a very prosperous one as regards

the storage of eggs, it cannot be expected that this state of things

will continue in the future, unless attention is directed to foreign

markets. The egg production of Victoria will no doubt increase, and
this will necessitate the exportation of our surplus to other colonies.

To compete successfully in exporting eggs to foreign markets, it must

be borne in mind that the different points in connection with this in-

dustry must receive special attention. The introduction of cool

storage chambers on shipboard would be conducive to success.

Trouble may even then arise through one producer not being able

to take- up the amount of space offered by the shipowners. A full

chamber is the smallest space that will be allotted, which may be too

large for one exporter. This might be got over by the Department

securing a full chamber, and then allotting space according to the

requirements of shippers. No trouble should be experienced in making-

this arrangement, and the Department would suffer no loss whatever.

This would also be the means of assisting and developing the egg
trade between Victoria and South Africa, United Kingdom, etc.

The great benefit to be derived from cool storage would be the

regulation of prices. No glutted markets would give the middleman
the chance he has had in the past, and the producer can always rely

on securing the best market value for his products.

Poultry Classes.

The Poultry Classes, which were given under the guidance of the

Director of Agriculture, were well attended, and it was gratifying to find

so much interest taken in the valuable object lessons afforded by this

means. During the past year demonstrations and lectures were given

at the most important agricultural shows throughout the State, and
great interest was evinced in the various phases of the work. The
whole of the different branches were thoroughly explained, including

the best and latest improved methods of killing, dressing and market-

ing the poultry. Full explanation was also given as to the best breeds

and crosses of poultry for table or egg production ; and care, feeding"

and attention to the stock was also dealt with. Exhibits of the

different breeds of poultry suitable for export and egg production

were shown alive and dead, and samples of grain, meal, shell and grit

suitable to the requirements of poultry were also included. Models of

troughs, dustbaths and all other appliances of the latest approved
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patterns for insuring successful poultry keeping, formed a special

feature in the collection.

Imported Birds.

Dui'ing the past year several shipments of pure bred poultry have
been imported from Great Britain and other countries. According to

the provisions of the Stock Branch, all of these birds were carefully

inspected by me, and only one case of disease was found. In this

case the birds were placed in quarantine, and they died within 14 days

after landing. This proves the necessity for a careful inspection of

all birds sent in from other colonies so as to prevent the introduction

of contagious diseases through infected stock.
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RAINFALL IN VICTORIA.

Months of June and July, 1903.

By P. Baracchi.
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STATISTICS.

Perishable and Frozen Produce,

EXPORTS OF PERISHABLE AND FROZEN PRODUCTS FOR THE
YEARS. 1902, 1901 and 1900.

Description of Produce.
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Farm Produce.

Exports Inspected and Certified to during the year ending June 30, 1903.
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Fruit, Plants, Etc.

Imports and Exports of Fruit, Plants, and Grain Inspected for the

Twelve Months ending June 30, 1903.
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FRUIT. GRAIN AND PLANTS INSPECTED FOR IMPORT AND EXPORT
for year ending June 30th. 1903.
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*PRICES OF VICTORIAN APPLES IN LONDON.

Compiled by G. H. Robinson from priced catalogues issued by Messrs. Dennis and

Sons, London, representing about 23,000 cases.

Variety.
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Frozen Meat, &c.

PRODUCE INSPECTED AND EXPORTED DURING THE YEARS ENDING
30th JUNE, 1902 and 1903 RESPECTIVELY.

Kind of Produce.
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AMENDED REGULATIONS CONCERNING
SWINE FEVER.

1. The Orders in Council dated 13th July, 1903, and 6th August,
1903, are hereby rescinded.

Preliminary.

2. Application of Order.—These regulations are divided into two
parts. The first part shall be applicable to the whole of Victoria, and
the second part shall apply only to an area declared by His Excellency
the Governor in Council by Order in Council to be a swine fever infected

area, which area is in this Order referred to as an " Infected Area."

Part I.

3. On Disease breaking out Owner of Swine to notify that
fact to Chief Inspector, etc.—In case of swine fever or any other
disease whatever breaking out, or deaths occurring amongst swine in any
part of Victoria, the owner of the swine affected, or, in his absence, the
person for the time being in charge of the swine shall forthwith, in writing,

notify the Chief Inspector of such outbreak, and shall forthwith isolate

any animal or animals that has or have developed the disease from those

not affected by removing the latter to a distant part of the premises, so

as to avoid the spread of the disease, and shall at once destroy by fire

any litter with which the infected animals have come in contact, and
cleanse and disinfect all places in which any swine on the premises have
been kept or had access to. All carcases of swine which may have died

shall be retained intact, until otherwise authorized by an Inspector of

Stock.

4. No Swine to be Removed from Place where Disease de-

velops.—No swine shall be removed from any place where disease exists

•or has existed, or at which any deaths have occurred within 60 days,

without the authority of an inspector of stock.

5. Inspector's Authority to permit Removal Limited.—No in-

spector shall in any case give his authority for the removal of any
infected swine from off the premises where swine fever has developed,

nor in the case of other swine on such premises, except to some other

portion of the same holding, until and unless such other swine have
been disinfected under the supervision or to the satisfaction of the in-

spector, and a period of 60 days has elapsed from the isolation of such

other swine from any infected swine, and from the sty or other place in

which any infected swine have been kept or liad access to.

6. How Areas may be Declared " Clean."—No area shall be

deemed to be a " clean" area unless

(i) All pigs and piggeries in such area have been systematic-

ally inspected by an inspector of stock or duly authorized
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veterinary surgeon, and declared by him to be free from
disease, and

(2) Unless every pig owner or his agent signs a declaration to

the effect that no disease has existed on his premises for a

period of not less than 3 months immediately preceding

the date of inspection. If any owner or agent refuses to

sign such declaration the premises of such owner shall be
forthwith quarantined.

7. Sale of Store Pigs in a "Clean" Area.—No sale of store pigs

can be held at a pviblic sale yards in a " clean" area, unless such pigs are

sold in a vehicle from which they may be removed to another vehicle

without being put in pens.

8. Interpretation.—In this Order, " Order" shall mean Order in

Council; "inspector" shall mean inspector of stock, "licence" or
" authority" shall mean the licence to move swine granted by inspector

of stock or authorized veterinary surgeon to allow of swine being moved
within an area declared for the time being to be a swine fever infected

area ;
" authorized veterinary surgeon" shall mean a veterinary surgeon

under the Veterinary Surgeons Act 1890, authorized in writing, by the

Minister, either generally or in any particular case to exercise the parti-

cular authority conferred on an authorized veterinary surgeon by these

regulations ; " Minister" shall mean the Minister for the time being ad-

ministering the Stock Diseases Act 1890 ;
" infected area" shall mean any

lands or premises which the Governor in Council may from time to

time proclaim a quarantine district for pigs.

9. Slaughtering of Pigs in " Clean" Area.—Pigs may be

slaughtered in any " clean" area, either for market or home use, pro-

vided that the owner or his agent gives at least 48 hours' notice in

writing to the nearest inspector of stock, such notice to set forth the

date on which such slaughter is to take place, the number of pigs to be

slaughtered, and the intention regarding the disposal of the carcases.

Part II.

10. Restriction on Movkment of Swine from an Infected
Area into a "Clean" Area.—Swine shall not be moved along, over, or

across a highway or thoroughfare in an infected area, whether in a
vehicle or not, except as expressly authorized by this Order.

11. How Swine may be Removed from Premises.—The owner
of any swine within an infected area shall not remove or permit their

removal from the premises on which they are kept without the permis-
sion, in writing, in the form or to the effect of the form in Schedule A
hereto, of an inspector of stock or of an authorized veterinary surgeon
authorized by the Minister of Agriculture to give permission under these
regulations, and no inspector of stock or authorised veterinary surgeon
shall grant such permit unless and until he shall have personally in-

spected such swine, or unless and until he shall have received from the
owner thereof a declaration in the form of Schedule C, accompanied by
a certificate from a duly authorized veterinary surgeon in the form or to

the effect of the form in Schedule D hereto, and further in the case of
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any autliority granted under this regulation by an authorized veterinary

surgeon, it shall be necessary at the time ot issuing same that a certificate

of health, as per Schedule D shall together with the declaration as per

Schedule C, be forwarded to the Chief Inspector of Stock, Melbourne.

12. Fat Pigs i-or Sale or Slatghtkr to be Branded.—-All fat

pigs to be sold in public markets or intended for slaughter must be
branded with a fire brand at the time of granting of a movement license

in regard thereto, and such brand must be recorded on the license by
the person granting the same.

13. How Swine to be Removed from Premises are to be Con-
veyed.—Swine duly authorized to be removed from such premises shall

not be travelled on foot, unless authorized in special cases by the Chief
Inspector of Stock, but shall be taken by an approved conveyance
which, after l)eing so used, shall i)e thoroughly cleansed and disinfected

by the owner or person in charge under the supervision of or to the

satisfaction of the inspector. Swine so removed may be taken to the

place of sale, if the authority is granted for that purpose, and thence to

the abattoirs or bacon factory where they are to be slaughtered, and
which shall be an abattoir or bacon factory approved by the Chief
Inspector of Stock, or if intended for slaughtering without being first

put to sale to an abattoir or bacon factory, approved by the Chief

Inspector of Stock, and in either case shall be there slaughtered under
the supervision of an officer approved by the Chief Inspector of Stock
within six days after such removal.

14. Notwithstanding anything contained in these regulations, pigs

not intended for slaughter may be removed from premises on which
located direct to other premises, from which they shall not again be

removed until at least 28 days shall have elapsed, but no such ren)oval

or removals as herein mentioned shall take place unless and until all

the requirements referred to elsewhere in these regulations regarding

authority for removal shall have been complied with.

15. Destruction 01 Diseased Swine and Disinfection of

Premises.—All diseased swine, or swine showing symptoms of disease,

shall be killed upon the premises on which they are kept, and completely

consumed by fire, and such premises shall be thoroughly disinfected by
the owner under the supervision or to the satisfaction of the inspector of

stock. Swine not infected, but which have been in contact with infected

swine, may be slaughtered by authority and under supervision of an in-

spector or authorized veterinary surgeon and the carcases thereof sold, but,

in such cases, the offal of the slaughtered swine shall be destroyed by fire.

16. Attendants on Diseased Swine to Disinfect Clothes, &c.

—Any attendant on diseased swine shall before leaving the premises

change his or her clothes and boots, and thoroughly disinfect them to

the satisfaction of the inspector.

17. Inspector May Require Persons Coming into Contact
with Swine to Disinfect Apparel.— In any case where an inspector

of stock considers it necessary he may reijuire every person who has

come into contact with any swine, the condition of which swine as

regards freedom from infection from swine fever such inspector is

doubtful of, to forthwith take all such means as such inspector may
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consider necessary to disinfect themselves and their wearing apparel,

so as to prevent the spread of disease should such swine develop the

same.

i8. Inspector May Require Places Where Swine Have Been
TO BE Disinfected.—Every inspector may from time to time require

every place where any swine are, or have been kept, or to which they
may have or have had access, as well as all vehicles in which swine have
been conveyed, or articles with which they have come in contact, to be
thoroughly cleansed and disinfected under the supervision or to the

satisfaction of the inspector.

19. Owners of Swine to Register Their Premises.—Every
person keeping, or intending to keep, swine upon his premises shall

notify, in writing, the Chief Inspector of Stock or the nearest inspector

of stock of such fact, such notice to state the numbers, sexes and
description. When at the publication of this regulation any swine
is kept, such notice as aforesaid shall be given within three weeks
after the date of such publication. When at any time thereafter it is

proposed to keep any swine on any premises, such notice shall be given
before any swine are kept. EA^ery person keeping swine on the ist day
of January in any year shall within fourteen days of that date in each
year notify that fact to the Chief Inspector by a notice in writing,

any previous notice notwithstanding.

20. Swine May Be Slaughtered.—Swine may be slaughtered on
the premises on which they have been kept during 28 days provided
that the owner or his agent gives at least 96 hours' notice in writing to

the nearest inspector of stock, such notice to set forth the date on which
such slaughter is to take place, the number of swine to be slaughtered,

and the intention regarding the disposal of the carcases thereof.

He must also sign a declaration in the form of Schedule C, from
which the following words may be deleted :

" And that during such period there have not been brought
any pigs on to the premises in which these were kept, nor
have they " and the following words substituted therefor
" and have not."

This declaration must be signed and must accompany the carcases
to their destination.

21. Swine from an Infected Area Travelling through
" Clean" Area.—Swine from an infected area shall not be permitted to

enter a "clean" district unless for the purpose of travelling through such
" clean" district by rail or for the purpose of being slaughtered within
such " clean" district. In the latter case, however, it will be necessary for

the swine to travel from the infected area by railway trucks, from which
they shall be unloaded into and conveyed by vehicles, under the super-
vision of an Inspector of Stock, to an abattoir approved by the Chief
Inspector of Stock, where they shall be slaughtered under the supervision
of an officer approved by the Chief Inspector of Stock within six days
after their arrival thereat.

22. Movement of Swine from a " Clean " Area.—Swine coming
from a " clean " area may be moved without inspection provided that
they are accompanied by a declaration in the form of Schedule B., signed
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before a Justice of the Peace or other authorized person, to the effect

that the pigs are the bona fide property of the person making such
declaration or on whose behalf it is made, that they have been in his

possession for at least 28 days and that during such time they have not
been outside a "clean " area, that they are not aflfected with swine fever

and have not in any way been exposed to the infection of swine fever

and that the movement of such swine is not prohibited, and further

provided that they are conveyed in an approved conveyance as provided
for in Clause 13 of these regulations.

23. Fact of Swine Dying to be Notified, —In the event of any
swine in an infected area dying, the owner or person in charge thereof

shall within 24 hours send notice of such death or deaths to the Chief
Inspector of Stock, Melbourne, or the nearest inspector of stock.

24. Regulation of Sale in Infected Area.—No market, fair,

sale, or exhibition of swine, shall be held in an infected area except a

sale authorized by the Chief Inspector of Stock or a sale held in

accordance with the following conditions :

—

(i) All the swine exposed at the sale must have been on the

premises of the vendor for a period of at least 28 days
immediately before the date of sale ; and no swine must
have been brought on to those premises within such period,

whether for breeding purposes or otherwise.

(2) The swine must not be affected with swine fever or have
been exposed to the infection of swine fever during the

said period ; and

(3) The sale must not be held in a swine fever infected place,

and the movement of the swine must not have been pro-

hibited by notice of an inspector of stock.

25. Straying of Swine on Highways.—No swine shall be allowed

to stray on a highway or thoroughfare or on the sides thereof in an
infected area.

26. Production of Licences. Names and Addresses.—
(i) Any person in charge of swine which are being moved,

when under this Order a movement licence is necessary,

shall on demand of a Justice of the Peace, or a member of

the police force, or of an inspector or railway official, pro-

duce and show to him the authority for such movement,
and shall allow it to be read, and a copy of or extract

taken by the person to whom it is produced.

2) Any person so in charge shall on demand, as aforesaid,

give his name and address to the Justice, or member of the

police force, or inspector, or railway ofiicial.
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Schedule A.

Movement Licence.

Swine Fever. DiscHse in Stock Act 1890.

Movement Licence. S »vine fcvcr. Movement Licence for Swine.

No.

Licence No.

Licence granted on
declaration
of
for movement of
swine from
to

Name and address of
Licensee.
Number of Swine.
Description.

1, the undersigned, beinj^ authorized by the Department
of Agriculture of the State of Victoria, do hereby Hcence
such movement of the undermentioned swine along,

over, or across any highway or thoroughfare in a swine
fever-infected area as is necessary for the purpose of

their movement to the undermentioned premises.

Name and Address
of Person to whiom
this Licence is

Granted.

Number and
Description of
Swine to be
moved

Where from.

This licence is available for three days, including the day of the
date hereof and no longer.

Si^fiied. Signed

—

Inspector of Stock or

Authorized Veterinary Surgeon.

Dated. Dated-

This permit must be returned to the Inspector of Stock after the
swine have been moved, or the Chief Inspector of Stock, Melbourne.
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Schedule B.

Declaration Jor use in case of movement of swine into a sivine fever-infected area.

Stock Diseases Act 1S90.

Declaration of owner (or his agent)

—

I, ,of
parish of

, county
sincerely and solemnly declare

, in the

, do hereby

{a) That I am the owner (or agent for the owner) of tlie under-
mentioned swine, which have been in my (or his) possession
for twenty-eight days

;

(b) That the place of destination is

{c) That they are free from disease, and now at

from whence they are to be moved to the premises of

at , which are
within an infected area ;

{d) That the swine are not at the date hereof in a place
infected with swine fever ;

(e) That to the best of my knowledge and belief the swine are
not affected with swine fever, and have not been in

any way exposed to the infection of swine fever ; and

(/) That the movement of the swine is not prohibited.

Number and Description of
Swine to be moved.

Name or Description of Place
and Premises from which
Swine are to be moved, and
District in which situated.

Place of Destination, stating
Name or Description of Place and
Premises to which Swine are to

be moved, and authority for

such movement.

And I make this declaration conscientiously believing the same to

be true, and by virtue of the provisions of an Act of Parliament of

Victoria rendering persons making a false declaration punishable for

wilful and corrupt perjury.

T3eclared before me, at in the State

aforesaid, this day of in

the year of our Lord One tliousand nine hundred and

Justice of the Peace, or

Commissioner for taking Declarations and Affidavits.
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Schedule C.

Declaration of Ownev of Pigs.

I

of

do solemnly and sincerely declare that the undermentioned swine have
been on my premises for the past twenty-eight days, and that during
such period there have not been brought any pigs on to the premises in

which these were kept, nor have they to the best of my knowledge and
belief been exposed to the infection of swine fever, and are free from all

infectious and contagious diseases.

Particulars of numbers and sexes.

And I make this solemn declaration conscientiously l)elievJng the same
to be true, and by virtue of the provisions of an Act of Parliament of

Victoria rendering persons making a false declaration punishable for

wilful and corrupt perjury.

Declared at in the State of Victoria

day of One thousand nine hundred and

Before me
Justice of the Peace

or

A Commissioner of the Supreme Court of the State of Victoria for taking

Affidavits, or Commissioner for taking Declarations and Affidavits.

I have no reason to doubt the correctness of this Declaration in any
particular.

Inspector of Stock
or Veterinary Surgeon.

Schedule D.

Certijicate by Veterinary Surgeon.

I'.
,

'.°f

being a duly qualined and recognised veterinar}^ surgeon under the

Veterinary Surgeons Act, Victoria, No. 1154, do hereby certify that I

have this day examined pigs on the farm (or premises) of

at and find them free from swine
fever and other contagious and infectious disease.

Veterinary Surgeon.
Dated 190

And the Honorable John William Taverner, His Majesty's Minister
of Agriculture for the State of Victoria, shall give the necessary
directions herein accordingly.

THOS. BRISBANE,
Clerk of the Executive Council.
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Tlii> Neod for Soil Invest}gaivyns. 21)5

THE NEED FOR SOIL INVESTIGATIONS.

Bij S. l\ ill/inii.sO)i ]\'a/l(iri, Dinctiii- nf Agrindtun'..

TliL' functions (if an Agi-i(.-iiltural DupHvtnient are not onlv
educatioual aiul iuspectional—tliev are, or slionld be, in tlie highest
degree investigational also. It is, in fact, upon the support we sliall

give to research work, and the vigour with which it is carried out,

that all advances in our agricultural practice will depend. In a new
country such as this, with little or nothing of the accuuudated
(x})erience belonging to centi'es with an old established agriculture,
there is naturally a very great deal still to do in the dissemination of

some of the facts from the great mass of knowledge ac(|uired by
investigators elsewhere. A few years of vigorous lecture work is

sufficient, however, to exhaust this source, and without an equally
vigorous concurrent system of research the educational agencies of

the future must ])e confined in their activity to a mere repetition of

stale facts. It is doubtless true that, were never a moment's time
given to research work in Victoria, we should still benefit to an
extent from investigations carried out elsewhere, but it nuist be
ap})arent to the most casual observer that we have onr nnm])erless

local problems ^\'hich can only be solved by local effort.

If we look into our own De|)artment of Agriculture, it appears to

me that the investigational side of its activities has suffered a go(jd

(leal of neglect—not, very probably, an intentional neglect, but one
that followed as a natural course from a tendency, common in new-

countries looking to bone and muscle as the main factors to success,

to regard as worthless all investigation which does not end in an
immediate possible ])ractical application. If there is one fact which
p()ints more strongly than another in the direction referred to, it is,

I think, the absence of a properly eipiipjied ' Kxperiment Station in

Victoria. One of my earliest suggestions, it will be remembcu'cd,
was the establishment of such a station.

With the establishment of such a statiiiii, which is now a recog-

nised necessary institution in all parts of the world, oia* Departmt-nt

could enter u))on a systematic and truly scientific set of investigations

which would, 1 feel sure, exercise a lu-ofound influence u])on onr

agricultural practice.

In the al)sence of such a station, it must be recognised that great

work has been done through other agencies, and the solution of the

fertilization requirements of our Xortheru soils by the Chemical
Branch is an achievement of which the Department feels justly jjroud.

Soil investigations of a similar character in the South have already

resulted in facts of gri'at value, and with a few years of vigorous

field work, and the co-operative support of the farmer—for success,

uiuler presen,t conditions, depends primarily upon this—we shall

]»robably have a mass of \ery valuable information t<» impart. Jt is
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the pronounced success of this class of work which for the moment
has served as an argument against the necessity for the establishment

of a permanent Station ; but the officers engaged in this class of

work recognise its limitations, and are alive to the advantages which
this class of work even would derive from preliminary investigation

of a similar character carried out at a permanent Station. In seeking

to determine the soil requirements • of different parts of the country,

it is, of course, essential that investigations should be carried out in

each locality ; but such investigations form a part only of the great

province of inquiry in the field. A greater supjjort even of this class

of investigations, admitting of their being carried out more on lines

of pure research than as an immediate aid to fann practice, would
result in facts of more general applicability.

The most impoi-tant work in the scientific study of soils is their

classification into types, and the determination of the charncteristics

of each type by the growing crop and by chemical and mechanical

analysis. Under present conditions we are bound to take what the

farmer offers us for experimental purposes. There may be half-a-

dozen dift'erent types of soil in the district, and an op|)ortunity

offered for testing one only, due to the disinclination of farmers

generally to co-operate with the Department.

We are assuming, now, that the principal application in Victoria

of field investigations will f(jr the present lie in the information to be

obtained as to the use of manures ; or, in other words, as to soil

deficiencies. Now, by the co-ordination of the results of field

experiments carried out on each tyjDe of soil with those of a soil

survey of the districts, including naturally the chemical and mechanical

analysis of each type, a splendid lot of information would be obtain-

able, rendering possible advice as to each type of soil—advice which
might be a])plicable to large areas of similar character elsewhere.

It is on such lines as these that the Chemist of the Dej^artment

is anxious to conduct his soil investigations ; but to do this effectively

there are additions to the staff required—especially in the field.

One of the most pressing appointments necessary is an assistant to

the Agricultural Chemist, competent to carry out the duties of

Agricultural Geologist in connection with the experimental fields to

be established, and the survey that might be made of the soils of

each centre. Such an officer would first make a rapid survey of each
district, determine the number of soil types, and arrange for manure
tests on the soils of each type. A chemical and mechanical analysis

would reveal the distinguishing features of each type. From the

record of crops found to succeed on such types, comparisons could

be made of the texture of each soil, and the climatic conditions of

the district with conditions prevailing in other parts, and advice as

to the likelihood of similar plants thriving or failing there could be
freely given. We have no data at present to pronounce such opinions,

and it is the greatest mistake possible to suppose that a mere
chemical analysis of a soil sent in from some unknown part will

enable us to do so. Work taken up on these lines would ])roceed
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gradually, and would be centred at first principally in districts

showing- the maximum of agi'icultural development. From the data

derived from investigations in such districts there would be drawn
a mass of information applicable to untried areas. It is for the

Government and the country to support this class of work, and to

recognise the knowledge that springs from it as fundamental to all

progress in agriculture.
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FIELD EXPERIMENTS OF THE PAST YEAR
BY THE CHEMICAL BRANCH.

(A Paper Read before the Colac Conjevence.

)

By F. J. HowpU, Ph. I).

Ill my paper delivered at the Conference at Shepparton a tweh t-

niuntli ago I dealt oxliaiistively with the experimental field work of

the Chemical Branch from its first inauguration under Mr. Pearson,

up to the close of the season of 1901-2. In my paper special attention

was given to the work in the field of the last two years. It embraced
the period of my nssociation and activity witli the Department, and
covered the time of those great developments in a line of educational

work which, on account of its practical nature, has evei-ywhere
received the hearty su})port of the farmer. That conference was the

last opportunity I had of meeting the farmers in a body, face to face,

and speaking to them from the platform. To-day the opportunity

again presents itself, ;ind the opportunity, I need not tell you, brings

with it unlxnuuled ]>leasure. The matter of my present ])a])er will

constitute in a sense a continuation of the matter of my address of

a twelvemonth ago. It will deal with the attempts and the success

of the co-opei'ative experimental field work from the time I addressed

you last to the present moment. The ground to be covered in the

exposition of these results is very extensive: in fact, so much, so that

my pa])er can provide little more than a niei'e outline. The details

must be iilled in, in separate reports and papers which will c<inie

later. Tlntsi' of you who were present at the Conferejice last year
will remember how i sunmiarized the results which had followed the

two years of vigorous experimental field Avork in fertilization in tlu'

North. Before the ])resentation of new facts, we will start with clear

ideas again of what the old facts Avere. Lectures on maniu'ing have
been so fi'e(|uent, and publications on the same subject so general

during the last three years, that all of you must have pretty clear

ideas on the principles of fertilization. You will probably know the

substances a plant takes up from the soil during growth, tlu- substances

which a soil is apt to become deficient in, and tlu ])articular

manure we give to supply each substance. It is so important you
should be fully informed on all these j)oints that, at the risk even of

wearying some of you, I will repeat again what I told you on that

occasion. I told you then that a plant took up a large number of

substances from the soil during growth, and that all, or nearly all,

seemed essential to the health and normal development of the plant,

but that we did not require to consider all of these in manuring,
as the majority of them were present in the soil in ])ractically

inexhaustible quantities; quantities so large that continuous cropping
without manures Avould probably not reduce them to a point affecting

the productive power of the s<)il. I told yuu that there were three or
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four substances, however, which in the average soil were liable to

become exhausted. These four substances are nitroo-en, ])hosphoric

acid, jiotash and lime. All manuring has for its main object the

giving back to the soil of either one, two, three or four of these

ingredients. In giving farm-yard manure we give all of these

substances back. But if a soil were only deficient in one of

tliesc ingredients it would be folly to give a manure containing them
all. hi other words, it Avould be carrying coal to Newcastle. To
avoid this then, w(; have manures containing only one of the

ingredients, and the list here will show von what these manures

are :

—

PBOSPHORIC ACID is contained in Superphos])hate, Thomas
Phosphate (vStar Phosphate), Bonedust, Guano.

NITROGEN is contained in Sulphate of Ammonia, Nitrate of

Soda, Dried Blood.

POTASH is contained in Potash Chloride, Potash Sulphate,

Kainit, Ashes.

LIME is contained in Lime and Gypsum.

You will now know then what manures to apply if your soil is

deficient in a particular ingredient or ingredients. Should your soil

be deficient in three or four, then one from each group would require

to be taken. But what the farmer really first wants to know is, what

his soil is deficient in. And it is just here .where the Department of

Agriculture steps in. It has already taken the step with its

experimental fields in the North, and its work has been the solution

of this problem for the whole of the northern wheat area. The lands

of the Mallee, the black soils of the AVimmera, and the red plains of

the North have all been asked the question, and have all given the

same reply :
—" Nitrogen we have in abundance, potash in plenty,

magnesia, soda, iron, chlorine, and the long list of all you say is

essential to the healthy growth of the crops we raise; all these are

with us in quantities above requirements. The one essential, failing

us all, is phosphoric acid. Give us a mere sprinkling of this substance,

and we promise you again crops e(}ual to those which followed the

first breaking with the plough." It was these facts then, facts

referring to the results of soil investigations in the North which

formed the bulk of the material contained in the paper I gave you

a twelvemonth ago at Shepparton. It is at this point we can pick up

the thread and treat of the work which followed.

The main ])roblems of northern soils had then been solved, that

is, the more immediate problems. For I do not wish it to be

understood that there is nothing more to do in the investigation of

soil jn-oblems in the North. There is a very great deal to do. What
I mean is that the principal question of supreme importance for the

})resent to the farmer had received the consideration that it for the

moment required. The duty, however, of a Department of Agriculture

is not only to investigate immediate, but to anticipate future

requirements. Enough, however, for the present had been done in the
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Nortli to justify the principal attention being given to the soils of

the South, and it is to this part of Victoria that our field investiga-

tions of last year were mainly directed. Those investigations were
not confined to questions of fertilization only, but included

considerations of a much wider range, affecting the destinies of

important industries.

FERTILIZATION EXPERIMENTS.
In my paper of last year I called attention to the few fertilization

experiments which up to that time had been undertaken in the South,

and from the few results I then had to hand, I ventured to geii^eralize

on probable soil requirements, and the moi'e complicated problems

which it seemed likely the lands of that part of Victoria would offer

the Chemist. The results of the past year have in every way
confirmed the opinions I then expressed. The views offered in my
former paper may be worth repeating. I there stated :

" To
generalize, then, on the soil re(juirements of the Southern districts

is not the easy matter that it is with the northern areas. The smaller

number of results to hand, and the various other reasons I have
already called attention to, prevent one speaking with too much
confidence, but a few striking facts stand out in the results before

you ; that is, that all these soils respond to phosphoric acid, and that

a combination of a complete manure gives better i-esults than

phosphoric acid alone, tliat nitrogen is re(]uired in a much less degree
generally than phosphoric acid, and potash to a still less extent.

There will be soils where the various requirements might be in

reverse order, but the facts I stated might, I think, be accepted as

generally true." The work that was carried out last year was largely

in the direction of further elucidating those (juestions. I will call your
attention directly to the results of a number of crops grown upon
experimental fields in different parts of Gippsland and the Western
district. Two facts, liowever, I wish you to have clearly before you
from the start. The first is the more complicated nature of soil

investigations in the South, and the second, the far larger quantities

of manures we shall require to use there than in the North. I have
already incidentally referred to the first difficulty. This greater

complexity in the solution of fertilization problems in the South
depends u])on a number of circumstances. The greater diversities

of soil and differences in rainfall, and the wide range of crops

possible, each with its special requirements, are among the causes

mainly contributing to this. In the North, it was essentially one
crop, with a rainfall of no wide variation, and soils in their cliemical

composition at any rate of a very marked uniformity of character.

The solution of fertilization problems there was an easy
one. And now, then, a few words on the second fact which I wish
you to hold before you, the necessity of far heavier manurial
dressings in the South than in the North. There are compensating
conditions for all positions in life. The poor farmer of the North has
found his in the remarkablv small yearly outlay required for the
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fertilization of liis worn out soils. You of the more favoured South
will not envy him the one little good fortune he has struck. It is

now a recognised fact that soils of arid areas are, as a rule, fertile

soils. You will know the constant chemical changes going on in our

soils, and how the iusoluljle matter that the plant roots ai'e unable

to make use of is gradually being changed into soluble forms that

can serve as plant food. Year after year the accumulation of these

soluble salts is taking place in the dry northern areas, for tlie rains

iire not sufficiently heavy to wash them out. In humid climates,

however, the leaching action of heavy rains is responsible for the loss

of large quantities of these soluble forms of plant food. It is

reasonable, then, to think that quantities of manure, proving sufficient

in dry areas, should be quite inadequate under humid conditions.

You have also to consider the very much larger crops obtained in the

South than in the North, and you have to remember, as I think I

shall show you, tliat it is not a ((uestion of replacing one deficiency in

the soil, but in cases two, three and four. Now, under, such con-

ditions, it is no use talking of pounds of manure to the acre as we do

in the North. It is a (juestion, I fear, of hundredweights, and not

pounds. It will take tlie southern farmer some little time to grip

this fact, perhaps, and the gospel of manuring, will not receive the

immediate popularity it did in the North. But it will finally become
popular there also, for the question, after all, is not the cost of

manuring, but the profits above and beyond that cost. The cost will

undoubtedly be heavier, but the increased returns will be also

correspondingly larger. And if by manuring we can convert those

large areas in the South, which may be classed as of second quality,

into lauds approaching, or perhaps equalling in productive power,

the first-class soils; and if those extensive stretches regarded as

third class may Ije also transformed into profitable holdings, then

manuring, in S])ite of its larger cost, will be credited with a trans-

formation in the Agriculture of the South as far-reaching and

important as the changes which have followed its introduction in the

North. These introductory remarks, I fear, have been a little long,

but were necessary to pave the way for a clear understanding of what

is to follOAV.

Hay Crops in Southern and Western Districts.

The returns given in table A, page :J02, represent the average of 30

fields. Before inquiring into what manures have been used, and what

manures have acted, a glance as to how these manures have operated

will reveal some very significant results. We find these results in the

figures of the general average. You will see that plots 2, 5, 8, 11 and

14 are unmanured plots. And you will notice that the yields of the

unmanured plots are almost identical. In plot 2 it is 1*67 tons
;

plot 5, 1-58; plot 8, 1-67; plot 11, 1-69; and plot 14, 1-69 tons.

Taking the average of these 150 plots, we get I'QC) tons as the

average yield of the unmanured ground of the 30 fields. On plot 15,

however, the manured plot showing the maximum yield, we find as

an average of the 30 fields, a yield of 3-37 tons, or slightly more than

double the returns obtained, as an average, from the unmanured
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g-roiiiid. hi otlier words, by the a])pliciition <if an jippropriate com-
biiiMti(»ii of maiuire, we> liave more tliaii doubled the ])ro(hictive

power of the soils experimented on. Now, sncli a fact as this will

serve as a very good introduction to flie subject I am dealing- with.

It will perhaps clear away a little of tlic prejudice which might still

cling to some of you against the use of manures, and it might
])erhaps open np vistas of possibilities in tin- same direction on a

class of soils owned by some of yonrselves. The question as to

whether these results have been obtained at a good ])rofit—after all

the principal consideration—will be gone into later on. As a first

investigation, we will inquire how tliey liave been obtained.

If you look at the head of the tabic yon will see that the plots

have been numbered from 1 to 15, and you will also find given there
the manures which have been used on each plot. On plots 1, :>, 1, (>

and 7 phosphatic manures only have l)een used (I)onedust contains ii

litth' nitrogen) ; that is, manures containing phosphoric acid <mly.

In the case of northern soils, it is this ingredient only which would
be re(iuii*ed. Continuing along the ])lotSj it will be found that on
No. 1' a manure containing phosjthoric acid and potash has been
given. On ]»lot 12 a manure containitig phosphoric acid and nitrogen,

and on ])lot lo a manure containing phosphoric acid, potash and
nitrogen. Now, the object of the exptn'iment is to see if we get
larger yields where these combinations have been used, and to

determine the ])articular combination giving the maximum yield.

AVe will first consider the figures of the general average. For
comparisons, all returns will be referred to those of plot 'A. On this

plot, 2 cwt. ordinary superplios])hate : that is, a manure containing
pliosj)lioi-ic acid only has resultcfl in an average increase of •()-") tons
of hav to the acre. Providing, now, the soils of the Soutli were
similar in chemical comjjosition to those of the North, we shoidd get
n(j appreciable increased results, as far as grain is concerned, and
probal»ly straw also, frt>m the addition of any other ingredient to this

super])hosj)hate. Ihit the soils of the South apparently differ very
considerably from those of the North, for on plot 12, where nitrogen
in the form of sulphate of ammonia has been added, there is an
increase of 1*20 tons shown. In other words, the increase has been
])ractica11y doul)led by the addition of nitrogen. On ])lot 1-) again,

wliere potash in the form of potash chloride has been addecl to the

mixture used on plot 12, there is a further opei'ative effect shown, for

the increased yield of hay in this case is V'11 tons, comjiared with
1*20. The conclusion to be drawn, then, is that the three ingredients,

])hos])lioric acid, nitrogen and |»otash have all helped to produce the
maximum figure of the average. Potash, to a small extent; pln»s-

])horic acid and nitrogen to a very marked degree. The relatively

small effect of potash is further confirmed by the result on plot 9.

The increased yield on this plot, where superphos))hate and ))otash

chloride have been used, is '87 tons, com])ared with "65 where the

su])erphosphate alone has been ap])lied.

But we have been dealing with the general average of five

diffei-ent groups of fields established in as many different centres of
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the South. Do tho couchisions to l)e drawn from the general average
^pply to the fiekls of each group ' An examination of the following

tables will afford an answer to this question :

—
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increased yifld tlie superpliuspliate shows a slight advantage over

Thomas phosphate, and both of these a marked superiority over

bonedust, using e(pial quantities of average samples of these manures
found on the market. For 2 cv^ts. to the acre of each have produced

increases of 1473, 1332, and 1056 lbs. respectively. The figures

below will reveal to what extent the increased yields of each group

support the results of the general average.

Increased yields resulting from :

—
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at £2 10s. per ton is 17s. i^^\. The lieaviei- dressiiig-^ then, in this

case lias evidently proved the ])r(ititab]e one. But our experiments

liaye shown us that a manure containing- nitrogen, in addition to the

phosphoric acid, is required for the maximum crops, and it seems

prol)al)]c on southern soils similar to those expei'imented on, that

1 cwt. also of nitrate of soda, or its ecpiivalent in sul])hate of ammonia
misrht also result in considerably increased vields. On soils with a

good rainfall requiring- tlie two ingredients only and no potash,

increased yields of 30 cwt. of hay ought to result from such a dressing.

The value of this increased yield, with hay at 50s. per ton, would

be 75s. Should the farmer not feel disposed to adopt such a dressing,

and for the present, until we have furtlu^r experimented, I do not

advise him generally to do so, a])plications of 2 cwt. of siq)er])hosphate

and 4 cwt. of nitrate of soda would probably result in increased

yields of one ton to tlie acre, showing a jn-otit over the cost of manure
of 35s. Should even this dressing appear too heavy for liim, then

1 cw^t. of superphos])hate and ^ cwt. nitrate of soda would ju'obably

produce increases of 15 cwt. to the acre. Of course, on the lighter

sandy soils referred to requiring potash, ^ cwt. of potash chloride or

more would also require to be added to the manurial mixtures. \ ou

will have noticed that througho\it I have included the nitrogenous

manure, nitrate of soda, or sul])hate of ammonia as necessary. This

ingredient is the most costly in the mixture. To avoid the necessity

of applying this ingredient is to reduce the manure bill by more than

one-half. Now, uiuler a nioi'e scientific system of farming, and the

growth of leguminous cro])s, capable of transforming atmospheric

nitrogen into soil nitrogen of an available form, this can be done.

The oidy substance, then, which the farmei- would require to apply

would l)e a manure containing ])hosphoi'ic acid, or where required,

])otash also.

Sr.M.MAKV.

Well, gentlemen, I think we can now get away from these tigures.

1 have gone a good deal into detail in this case, in oi'der that no

further explanation should be necessary in the results from the

manuring of other crops, to which 1 shall call your attention directly.

Before (lealing wnth these, let us revicAv the facts which have comt^

out in these experiments, and the lessons they have taught us.

I'hey have taught us then, firstly, that the main requirement of

all tlu' soils experimented on, as far as hay crops are concerned, is

iindoubtedh' phosphoric acid ; that large increases result from

manui'es containing this ingredient, and that applications u]) to 3 cwt.

are certainly in some districts a profitable operation, dejiejident, of

course, upon the rainfall of the particular district.

Secondly, that bonedustas a })hosphatic manure cannot apparently

be regarded as of equal value to either su])erphosphate or Thomas
phosphate, talcing for conq)arison average samples at present

obtainable on the market; but that the two latter manures appear
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in this respt'ct to st.iiid, L;c)U'f:illy speaking-, ii])()ii ,i pretty ('(pial

footing.

Thirdly, that ]>otiisli, while showing an appreciable effect on soils

of a light sandy natnre, cannot be regarded generally as contributing

materially to increased ^nelds on soils of a stronger type.

Fourthly, that the eff"ect of nitrogen throughout has been of a

marked nature, and that tlu're a])pear8 evidence in the returns for

4;oncluding that applicatif)ns of luanures containing this ingredient

will tind a marked response, as far as hay crops are concerned, on
southern soils generally ; but the farmer is advised to procure this

nitrogen for his soils by the growth and ploughing under of legu-

m.inous crops—and not by costly ])urchase on the market.

Fifthly, that the profits of juanuring, where the maximum dressings

have been given are considerable, but that the advice to the fanner

for the present is to move cautiously in the matter of quantity,

commencing w^ith medium dressings, and advancing in the light of a

larger experience to the heavier applications. This, then, appears to

be the summary of the results of our hay manuring experiments. It

must, however, not be foi-gotteu that they are the results of one year

only, and that variations in seasons and other causes might necessitate

a modification of some of tlj.ese vitnvs.

Summer Crops.

We can now pass to a consideration of the results obtained from
the manuring of other cro])S, grown during the spring and summer.
The hay crops, on the ccuitrarv, had at their dis])osal the whole of the

winter rains, and were harvested early enough in the s|)ring to

escape the effects of any material shrinkage in the soil moisture.

There was nothing to ])revent the full operative etfect of manures in

their case. In the case of summer crops, the matter is an entirely

different one, and it is frequently imjiossible to accept the results of

a manure test in their case as in any way a reliable index to soil

requirements. The maximum effect f»f a particular ingredient, or the

combined effects of a combination of ingredients are prevented by an

insafficieucy of moisture or unfavourable temperature conditions,

resulting often in returns of quite a contradictoi*y character. These
points are too commonly neglected in interpreting the results of a

maniu'e experiment. The subsoil conditions, also, showing variations

even in an acre of ground little dreamt of, play a very important part

in the results obtained from the various plots. One ])ortion of the

area of an experimental field affected to a. greater degree than another

by periods (»f dry weather, owing to a less retentive bottom, will

fre(piently give results flatly contradicting those of almost adjoining

plots. In looking over the results of a manure test these facts should

not be forgotten. It is the results from the field as a whole which

should be taken as a basis of interpretation, and the possible reasons

for one or two apparent inconsistencies should not be lost sight of.

It is just here where the value of large numbers comes in. In the
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average of the results of these large numbers such irregularities, as

a rule, are got rid of, and features common to the soils of a particular

area or district— if there are such features, are brought into

prominence. It is the attempted discovery of such features common
to the soils of a district that constitutes the aim and the object of our

experimental manure tests. After this explanation we can now
examine the following table B, given on page 309, and see if the

various tests have disclosed a common deficiency, or a number of defi-

ciencies in Southern soils from the point of view of the requirements of

a potato crop. Although on the whole somewhat irregular, the returns

from the plots with the complete dressing show that the increased yields,,

taking the average of the 12 fields, are sufficient to result in very

large profits. With the medium dressing on plot 3, an increased

yield of 2"57 tons has been obtained as an average. Turning, how-

ever, to plot 12, where phosphoric acid only has been applied in the

shape of superphosphate, and not the three ingredients of a complete

manure, as in plot o, we find an increased yield of 2*17 tons. That

is, a yield nearly equalling that of plot 3, where nitrate of soda and

potash chloride, in addition to the same quantity of superphosphate^

as used on plot 12, have been given. Without going into a detailed

criticism of the results of these experiments, it is evident that the

effects of a phosphatic manure on the potato crop have been most

pronounced. This is a feature common fo all the soils. The extra

vield shown on plot 3, with the complete manure over that of plot 12,

may be regarded as due to the combined effect of nitrogen and

potash. The effect, however, has been much less marked than with

the hay crops, and the conclusion may, I think, be drawn that,

generallv speaking, the addition of these two ingredients in anything-

but limited quantities will not be required in seasons similar to the

last except on the poorer soils, and even in their case great caution

must be used with respect to nitrate of soda, which has a tendency to

run the crop to top. These tests are not sufficiently numerous to

generalize too freely, but the results of the present year certainly

point to this direction. It is advisable in every way that the potato

grower should join the Department in a wide system of co-operative

experiments to test the manurial requirements of the soil generally in

the South with respect to the crop.
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Maize for Fodder.

A lai'iJ-e nunii)er of i-xperimeiital manure fields in maize for fodder

purposes Avere put down last' year, and the tests were of rather an
elaborate kind. There were 18 plots in each field, each of them the

one-twc»ntieth of an acre in area. Although circulars Avere sent to

each of the growers, intimatiug the intention of an oihcer to visit

each fai"m, and supervise the cutting and weighing of the plots, tlie

great majority of tlie groAvers selfishly cut the crops from day to day
for fodder piu'poses Avithoiit keeping records of weights. In other

cases, objections Avere raised upon the arrival of the officer to cutting

such a large area at one time. In all future experiments of this kind

the co-()])erating farmer Avill l)e bound down to conditions, and these

will be insisted ujxni. Tlie Table C, on page oil, gives the results

from the more important ])]()ts of five such fields.

Taking tlie average i-esults of the five fields, the ert'ect of both
j)hosphoric acid and nitrogen ajjpears most pronounced. A com-
])arison of th(^ increased yields following the use of a phosphatic and
nitrogenous manure will offer evidence of the operatiAe action of

each.

Increased yields resulting from

—

cwt. .SuperphospliMte .
2"0-j tons.

^^ cwt. Superphospliate,
") i l-' ^

2 cwt. Nitrate of Soda j
'^' ^'^ ^'"'"•

The effective action of nitrogen is again confirmed by the larger

results folloAving a larger application of this ingredient as a])])arent

in the folloAving figures :

—

Increased yield resulting from

—

:') cwt. Superphosphate, "1^

1 cwt. Xitrate of Soda j

'•} cwt. Superphosphate, "^

2 cwt. Nitrate of Soda )

2-82 tons.

4-48 tons.

That the figures of the general average in as far as they offer

indications of the effect of a nitrogenous manure are in no AA'ay

misleading, is brought out by a comparison of the returns on plots

12, 10 and 9 of the individual fields.

Increased am elds resultine" from

—
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plot 3, where a complete manure has been used, is actually less than

on plot 9, where phosphoric acid and nitrogen only, have been applied.

In the first case, taking the figures of the general average, it is only

3"75 tons ; and in the second, 4*4o. But in two of the fields the

yields of the complete manure are heavier than the yield on plot 9,

indicating perhaps an effect of the additional potash in their case, i^

least.

The following are the two fields referred to :

—

Plot 3. Plot 9.

Phosphoric Acid, Ni- Phosphoric Acid
trogen and Potash. ^d Nitrogen.

Increase in Tons. Increase in Tons.

Hill .. .. fi-Sfi .. 513
Button.. .. 3-39 .. 317

These figures are sufficient to support the conclusions drawn from

the residts of the hay experiments that potash generally is a croji

requirement playing" no very prominent part as yet in the fertilization

of a large number of soils of the South, and that a marked effective

action from its use will probably be only noticed on the lighter soils

i-eferred to, and perhaps on certain swamp lands of a peaty nature.

Results From the Manuring oe Othek Crops.

A few manure tests of a similar character to those just dealt with

were also carried out on a number of other crops, such as onions,

mangels and pumpkins, but the returns are not sufficiently complete

as yet to draw conclusions. There seems evidence, however, for

thinking that the manurial ins"redients which showed themselves

most active in the production of the increased yields in the crops

just dealt with will, in the case of the latter crops, phiy a similar role.

The Fertilization of Forage Crops.

The results so far dealt with have been innn plots sufficiently

large to give under normal conditions reliable data as to the actual

effect of the manure used, and the returns which might be expected
from the much larger areas of ordinary farm practice. In addition

to such experiments, manure tests were made on a very much smaller

scale with a large number of forage crops, which were grown on
special fields, to be described later in this paper. You find illustrated

on page 313, a plan of such a forage experimental field.

You will find there are manured bands alternating with unmanured
strips, extending from the top to the bottom of the field, and passing

through all the crops, which cross these in parallel rows. Each crop

then received the same manurial treatment, and there is, therefore,

in the case of each crop a number of manm-ed and unmanured sections.

These sections, fi'om the measurements of the plan, are, you will

recognise, small in area; too small to give absolutely correct data

as to either the action of the manures or the yields from the

unmanured ground, since such small areas are too largely within the

influence of soil irregularities, differences in germination and other

causes which, in a large field, are balanced by similar irregularitie.s

of adjoining areas. When, however, we have the averages of large
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numbers to go upon, the results even of areas as small as these ai'e

Able to reveal certain common characteristics ])eculiar to the great

body of soils, which may serve as indications (if what manurial
requirements are, witliout telling us exactly nf tlie extent of those

PLAN OF EXPERIMENTAL FORAGE CROPS
Ar the Firm ot mr.

SECTION

OF gRCl'S sewN •*'•" '

X"
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tlie section wliert' the three ingredients have been applied ; but the
yields on the section, generally speakings are only slightly in excess

of the yields where phosphoric acid and nitrogen oidy have been
applied. In the case of the remaining four crops the yields from the
complete manure aire either equal to or lower than those of the
adjoining plot. A comparison of the first two columns of figures

—

the returns from the unmauured sections—and the returns from the
section supplied with phosphoric acid—will show that in ever}' case

the yield is appreciably larger in the manured section than the

unmanured, and that the increase due to the application of phosphoric

acid is in every instance greater than the increase due to either

nitrogen or potash. An examination further of the third column of

figures will disclose the fact that in nine cases out of the eleven, the

addition of nitrogen to the phosphoric acid has resulted in still

further increases to the yield.

The returns generally then appear to support the results of the
preceding experiments. Seasonal differences may introduce slight

variations into the operative effect of the various manures, but as far

as the tests of one year will allow of the expression of opinion, it

seems certain that large increases in yield will follow the application

of phosphatic and nitrogenous manures only to most of the crops

ff])ecified, but that on certain areas the maximum results can only be
obtained by the further addition of potash. The solution of the soil

re(]uirements for the whole of the South depends upon the sup])ort

given by the farmer to the further experimental work of the Branch^
The more immediate investigations should deal witli tlie fei'tilization

of the grain cro]js grown in that area.

1''he Economic Aspects of thk Results.

Tlie economic aspects of the results have barely been referred to.

Attention was certainly directed to the large profits resulting from
the manuring of hay crops. But the result of such experiments have
a far wider application, for they point to a large possible improvement
of pasture lands, and a marked increase in carrying capacity. They
mean as well a sweeter herbage, a more nutritious herbage, and a

healthier beast, free probably from the vitiated a])petites that can
only be accepted as signs of some deficiency. They mean a greater
production of beef, a larger output of milk, butter, cheese and wool,
and an increase in the productive power of the land generalh'. The
manuring of the southern soils is a subject certainly deserving both
the attention of the farmer and the cousideration of the Department.
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BEET EXPERIMENTS.
Witli the keen competition of tlie present, and the rapidity with

which a liighly protitabk^ industry may tbrough similar developments
elsewhere become a poorly paying or even an unprofitable under-
takings it should be the work of an Agrienlturai ]3epartment to

continuously investigate the possibility of new lines of agricultural

enterprise, and search out the special advantages wliicli attach to a
particular district or a })articular country as tlie home of certain
industries. As an effort in this direction, investigations to determine
the adaptability of Victoria generally to the growth of the beet of a

sugar percentage sufficiently high to give promise of successfully

establishing the industry—finds every justification. The closing of

the Maifra factory must not be accepted as the final chapter in the
beet sugar ([uestion in Victoria. Sevent}^ years of effort, and a
succession of failures preceded the establisliment of the first beet
factory as a commercial success in America. We must not accept the
failure of Maffra as proof positive that nothing but failure can follow

a second attempt. With the view of keeping the question still to the
front, and testing the adaptability of southern Victoria generally for

the growth of the crop, seed sufficient for an acre was distributed to

nearly 400 farmers. In nearly 200 cases the seed was put in by my
officer. The seed was supplied ostensibly as a test for fodder
purposes, but I availed myself of the splendid opportunity presented
for testing the sugar ]iercentage. Average samples of the root were
collected by my officers. These roots were taken from a large iiumber
<if places in the field, to])])ed, dressed and weighed, and the average
weight of the root calculated. The number of roots to the chain was
determined in ten different parts of the field, and the average in this

case also taken. From these fi.gures a very close approximation of

the yield per acre was obtained l)}' calculation. There were 156
fields visited and treated in this manner. Samples in each field

carefully packed to prevent loss of moisture were sent to the

laboratory and analysed. The Table D, on page ol6, shows tlie results

of the examination.

It will be seen that the 150 fields have given an average yield of

14 i tons, of a sugar })ercentage of nearly 15, and a ]mrity of over 81,

but fine as these results are, as a general average, they are

considerably exceeded by the returns obtained from the area
extending from Matfra to Traralgon, the area to which we must
mainly look for supplies if the factory is to be opened again. 1 give
the results of the first and second analyses of the roots in this area.

(See Table E, on page 317).

The results of these investigations will be full}- dealt Avith in a
special report, but I might here remark that the splendid average
yield of nearly ]6| tons of dressed roots, a sugar percentage of nearly

16, and a purity of 83, are figures which will appeal to those who still

retain a belief in the possibility of establishing another great agri-

cultural industry in Victoria.
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FORAGE EXPERIMENTS
Forage crop experiments formed a new line of investigation in the

field operations of the Brancli of last year. The value of sucli

investigations in the interests of the dairy industry will be recognised.

Maize has been the one annual crop tried in Southern Victoria as a

summer fodder for dairy cows, and e^en this crop appears to be
grown for this purpose to a very limited extent. The facts that have

come out in the results of the experiments disclose the adaptability of

Southern Victoria for a very wide range of crops, and the possibility

generally of producing immense yields. Reference again to the plan

of experimental forage fields, to which attention was directed earlier

in this paper, will indicate the system on which the crops were grown.

The system adopted of growing a number of plants of similar

characteristics side by side, under exactly identical conditions of soil

and climate, enabled the comparative yields of such crops to be

obtained. The following figures show the comparative yields of

maize, amber cane, Kaflftr corn, Egyptian corn, and Planters' Friend,

taking the average of a large number of fields :

—

Maize.
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valuable addition to the forage crops of the .South. The beet is also a

fodder which has throughout done well. It is spoken of by many with

almost enthusiasm. In addition to its line feeding quaUties for the

dairy cow, it has the special advantage of filling the gap when other

«rops are done. The rape has given enormous yields, and has

generally proved so successful that there is pi-ol)ably no ])art of the

woi'ld better adapted for its growth. The possibilities of this crop in

the production of pork and mutton have not yet dawned upjon the

Southern farmer. If the experiments of the past year had done

nothing more than bring this crop into prominence, sufficient to

justify the expenditure of the wliole work would have been

accomplished.

Conclusion.

I have attempted in the time at my disposal to give some
•explanation of the field operations of last year. All this work was
carried out in co-operation with farmers, and without the opportunity

•of preliminary investigations of any kind at a Government Station.

The advantage of such a station will not be questioned. The farmer

is hardly the best judge of the value of experimeutal work.

Investigations which end successfully on his farm, and provide him
with new facts which can immediately enter into his agricultural

practice are naturally regarded with favour, but for the large

percentage of failures which of necessity must enter into all

ex])erimental work, he has little sympathy. He appears to forget

there is a great value attaching even lo neg'ative results. Where the

experimenter has to make leaps in the dark, he is apt to suffer some
injustice, and find his work discredited. But the splendid results of

the past year have even justified such risks, and the new crop of

facts which we can now offer the farmer will, I think, appeal to him
as of great value. It is important he should learn something of the

mauurial requirements of his soil for the various crops he

grows. The work of the past year has attempted to provide this

knowledge. It concerns him just as mucli to know the adaptabilities

of his district for untried crops, tending to advance industries already

established, as well as indicating possible developments in other

directions. Here also the Chemical Branch has been active, and I

think T can claim successful. The farmer, in the broad sense of the

word, the dairyman and the grazier in the narrower, must benefit by
every fact pointing to a possible increase in the productive power of

the soil. The increase in the yield of farm crops generally, as

indicated by the fertilization experiments, the improvements of

pasture lands following a similar treatment, the improved prosjiects

of the dairy industry through a proved, possible, continuous supply of

succulent forage through the long summer months, and the

conclusions to be drawn from the beet experiments are all facts

pointing towards the goal of a more progressive iVgriculture. I wish

you to regard these facts in this light, to support the efforts which are

being made by the Department to further your interests, and to ask

that there shall be no starving of institutions engaged in the great

work of agricultural education and investigation.
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THE MODERN SILO.

B>/ T. Cherry, M.B.

The Necessity for Silage-

Animals wliicli chew the cml differ from all other classes in

reqnirinu* their food comjiaratively juicy and 1)ulky. Their digestive

apparatus is formed to suit this kind of food. Hence the cow or

bullock cannot thrive on exclusively dry food so well as the horse.

In Victoria it is almost the invariable rule that green food completely
disappears from December till the autumn rains, while in many
districts it ha])penK tha.t there is little g-reen grass for six or eight

mouths in succession. In the northern areas there is often abundance
of trefoil, grasses, and self-sown crops going to waste in October and
November. In the south the maize crop caimot be eaten by the dairy

herd so fast as it matures. Any method liy which these green
fodders can bo preserved in the succulent condition is well worth the
attention of the farmer. It will enable him to utilise his hay and
straw to best advantage, and carry the stock through periods of

drought Avith cotaj)arative ease. By a combination of dry and
succulent food the largest amount of nutriment is extracted fi'om

both. In some districts green fodder and roots can be gro^ATi, and
these may take the place of silage, but in all cases it is a great
advantage to be able to secure the crop just when it is in the best

condition, and there is no question that, except where irrigation is

practicable, the silo will come to be regarded as indispeiLsa})le on
every progres.sive farm.

The Cause of Former Failures-

Up to the present, silage has not been a success in Australia.

Many farmers have tried the stack and pit, but few have continued to

use them. The reasons are, first, the degree of uncertainty as to how
the silage will turn out, and second, the unsatisfactory feeding results

often obtained.

The conditions necessary to ensure good silage were laid down by
Gilbert and Lawes in 188G. They pointed out the necessity for

excluding the air, and the consequent advantage of first chafhng the
green stuff. [Jnfortunately many men jumped ta the conclusion that
any kind of stack ov heap would do if sufficiently weighted, and
disap} jointing results have followed. When green stuff of any kind is

put together in a heap, a rise of temperature ensues. This rise

of temperature shows that combustion of some kind is going on, and
unfortunately the material which first disa])pears from the silage by
this combustion is the sugar, which forms one of the valuable food
substances contained in the crop. Oxygen from the atmosphere
is absolutely necessary to keep up the combustion, and hence the key
to the production of first-class silage is the complete exclusion of the
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air. 'J'o make any mass' of green stiitt' fill all tlit> interstices it

requires to l>e chaffed—lience the stack is out of the question for

permanent piirjwses. The more readily air can gain access, the greater

will be the destrnction of food materials. A deep silo is therefore

better than a shallow one, and round is a better shape than scpiare or

rectangular, k. round silo is not only stronger, but there are no
corners to keep the mass from settling down uniformly. If tliese

conditions are fulfilled there is no uncertainty with regard to the

result.

Essentials for Success-

To obtain the best possible results we require (1) to cut the crop

up small, so as to allow it to be pressed into a solid mass
; (2) to have

the silo air tight ; (o) to have it built so as to offer no obstruction

to the uniform settling of the silage. Granted these conditions are

fulfilled, it does not matter whether the silo is above or below ground.
It is merely a question of convenience and' economy. The framing-

must be rigid and strong to resist the great internal pressure, while
the inside must be lined with some material im])ervious alike to air

and mriisture. It is ])ractically impossible to build a square wooden
frame sufiiciently stroiig to resist the pressure without bulging in

some part. Very frequently they crack at the corners. A wooden
frame must be nuide on the same principle as a cask, the strength

being- secured by wdiat corresponds to the hoops. If the silo is

dug out below ground, it should be circular in shape, the walls

perpendicular, and as smooth as possible. Projecting butti-esses

inside, and partitions of any kind are to be avoided. Brick and
stone or concrete make first class silc>s, but they must be properly

lined, and they ;ire much more expensive.

Probably the most satisfactory method is to build a Avood silo on
a brick foundation, th(> latter extending say 5 feet into the ground.
The wood frame and hoojis are to be erected in the way described

below, and will remain as permanent parts of the structure. Tht^

inside lining and outside covering may be modified to suit the
ideas and pm'se of the proprietor. These details will be dis-

cussed later on. The cheapest lining is ^-wood, covered on

the inside with acid-proof paper. Several brands of pa])er

are on the market, and the thinnest will last two or three years.

Next to paper comes plain sheet iron, either black or galvanised.

This re([uires to be coated with ruberoid or suitable paint to resist

the acid. The iron may be substituted for the paper lining after the

latter has served one or two years, and the farmer is convinced of the

value of the silo. For the first year or two no covei'ing is needed
beyond a coat of tar on the outside of the lining boards, but later on

till' outside may be covered with weatherboards or with sheet-iron.

in suitable localities, the cheapest of all is a good pit, the earth

from the excavation being used to form a bank around the top, and
thus increase the total depth. On many farms such a silo can be
prepared in a week or two, the whole cost being simply the lal)Our

involved, and hardwood planks for lining the u])per half.
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Location of the Silo-

The silo should be couvenient tu the cow shed and other huildiugs,

and also to the horse works, so that the chaffcutter may be easily

used. As the chaffed material must be filled in at the top, an elevator

is usually necessary. Where the buildings are on the side of a hill,

a space may be cut out, and the earth used to form a platform for the

chaffcutter, and thus the length of the elevator is less. The port-

holes should be arranged so that the silage may be emptied down a

canvas shute into a truck running to the feeding shed. The arrange-

ment shown in Fig. lis a pit silo, combined with a hay loft over the

cow stalls. It is most convenient for chaffing the green maize when
filling t\ve silo, and for mixing the silage with oaten chaff when
feeding to the cows. It is slightly modified from the one in use on

Mr. Stockdale's farm, W arrao-nl.

Fig. 1.— ifl) Cowshed; (.b) hay lolt : (fisilo; (i/) platform ; if I chaftcutter.

One-half of the width of this end of the building is occupied by the

silo, the other half serves for a place to mix the food. Another

convenient method is to place the silo at an angle of the farm

buildings, and run a light tramway to the different lines of feeding

stalls.

Directions for Building a Silo.

Diameter, lo ft. ; HhUtHT. 2o ft ;
C.\pacit"i, 55 tons.

See Figures 2 and '6.

The following maten





^
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A suitable site liaviug been selected, and levelled if necessarv^

place a stake in the centre qf this space, and with a lath 7 feet long-,

describe a circle lo feet in diameter. This circle then forms the

outside of the line of the stumps. Fix the stumps at equal distances

round this circle, about 2 feet 5 inches from centre to centre. The
tops should not project more than inches above the level of the

ground, and they require to be well rammed, as the stability of

the silo against the wind is largely dependent upon the way it is fixed

to the foundations. Mark on the top of the stumps a circle with a

radius of 6 feet 4 inches, and fix the 9 x o plates in position, so that

the outside of each plate at the middle of its length comes flush to

this circle, and the ends jiroject beyond it. The line by which to cut

each plate, in order that they may form a regular octagon, may be

found by laying on it the lath from the centre peg. The exact

length of the outside edge of each plate will be found to be 4 feet

11 J inches. The ]^lates ai-e then securely spiked or bolted to the

stumps.

Next mark on the plates two circles with a radius of <> feet 4 inches

and i) feet 2 inches respectively. The inside one is the line of the

inside of the silo. The 4 x 2 studs are then halved for 4 inches at

onf end, and their jiositions are marked on the outer circle 10 inches

apart. There will be one space a couple of inches wider, which will

serve for the port holes. Where necessary, the plates are checked

out to the 6 feet 4 inch line, so as to take the end of the studs, the

inside edge of the studs thus standing true to the <) feet 2 inch line

all round the silo. In fixing the studs in position, care must be taken

to keej) them plumb both ways, the 12 feet and lo feet studs being-

placed alternately. AVlien 8 or 10 of them have been braced in

jiosition, fix on temporarily two or three of the inside lining boards,j

and then nail on the battens to form the first hoop 18 inches fi-om the

plate. As it takes three battens to go round the whole silo, the ends

shoidd not be butt-jointed on the same stud, but should overlap by
at least one stiul. VVheu the battens are fixed so as to complete the

hoops to a height of 12 feet, the top studs, 4 x li, are nailed on to

the sides of the 4 x 2's, about 2 feet being allowed for the lap. The
outside hoops are made to " break joints " as much as possible so as

to add to the strength of the structure. The same applies to tlie

il inside lining; but in this case "butt joints" are made on each

stud, so that the inside surface may be finished perfectly smooth.

The ])aper m-av be tacked on in horizontal stri])s at the time of

filling.

The ])ort holes are ujiule at intervals of 4 feet vertically, and should

l)e about is inches s(|ua]'e. Tlu> doors are made of a double thick-

ness of (» X 1 T. and G. Three 18-inch lengths are placed side by
side, and three similar ])ieces nailed cross-wise to them with a sheet

of r. and B. paper between. The stops to receive the doors ai'e

made of o x J, nailed to the sides of the two studs which form the

jambs, so that the inside of the door is fiush with the inside of the

silo. The sill and lintel to complete the port-hole may be made of
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3x2 liardwood. The doors are placed in position as the silo is

filled. The weight of the silage keeps them secure, and they are

knocked back into the silo as each becomes exposed by the silo being-

emptied from the top. Great care must be taken that the joints

exclude all air and water, as the silage is often damaged at the port-

holes. The doors should be covered on the inside with a sheet of

P. and B. ])aper Avith a good laji, and the joints may be lut^d on the

outside with clay if necessary.

The roof may be left until the silo is lilled. in dry districts a

thatch of straw will be sufficient, but the best method is to adopt the

circular conical roof. Make a light frame from the tops of the studs

to a centre post, and cover it with iron or ruberoid. A toj) plate

marked and cut out exactly the same as the bed plat-e, but made of

lighter material, is useful for keeping the studs upright during

the erecivion of the frame.

Silos Ijuilt in the way here described were erected last season by
Messrs. Galbraith and Sons, Tyers, Traralgon, and by Mr. Chalmers,

Leongatha. The total cost, including laboui-, was £17. Figs. 2 and 3

show this silo in course of erection and complete.

Larger and more expensive silos are shown in Figs. 4 and 5. The
former was erected by Mr. \V. .1. Wilson, for Mr. J. H. Riley,

Outtrim. It is 22 . feet in diameter, and 23 feet high. Tlie

superstructure is set on 5 feet of brick work, cemented on the inside.

The studs are 4 x 2, covered on the outside with wdiite pine weather

boards rebated. Inside lining, one thickness ^-inch spruce, one layer

P. and B. paper, and finally ])laiu galvanised iron. Arrangements are

made for the drainage of the concrete floor. The cost was £50.

Last summer it was two-thirds filled with the maize cro]) off five

acres.

Fig. 5 is the silo l»uilt in 1902 by Mr. G. F. Syme, Dairy,

Healesville. This silo is covered with galvanised iron on the outside,

in place of weatherboards. Mr. Syme supplies the folloAving

particulars :

—

" The pit has been in every way a success, and the ensilage turned

out in perfect condition, with the minimum amount of waste. The
lower portion is of bricks laid in cement beneath the ground level,

with a lining of cement, the portion above ground being built of

timber studs of hardwood, 4 inches by 2 inches, and 14 feet long,

lined inside with 6 x i lining, then a lining of ruberoid 2-ply paper,

and finally galvanised iron sheets, with a coat of ruberoid paint

applied. The total dejjth of the silo from the eaves to the floor is

24 feet, 14 feet above ground, and 10 feet of brick work below

o-round. The roof is sixteen-sided, Avith a ventilator on to]). The

interior diameter of the silo is 25 feet in the clear.

" On one side is the door through which ensilage is elevated fi-om

the chaifcutter to the top of the building ; on the side towards the

milking shed there are three doors for taking out the silage for

feeding purposes. The silo will hold over 200 tons of made silage.



CO

—rr;r-ir—'? ""l^

r 1

<

UJ

o
CO

Oq
lij

N
Z
<
>
_l

<

<
Q
Z
D
O
Ll.

- S
CC <
CD _I

^ a.

HO
<q:
LJ <
Z o
D DQ

Q QC
Ll hi

CC HI





'Jlu Modern 8ilo. 825

No weights were used, tlie top part when filled beiug thoroughly

trampled aud levelled, then watered to make a mould which seals the

ensilage, making an airtight covering. The outside of the silo is

sheathed with plain galvanised n-on. The plan of the silo is founded
on an American model, but stronger in dc-ign, and heavii-r timber

was used for the sills and studs than specified in the American plans."

Ruberoid paint protects the iron perfectly from the action of the

acid. The silo should also be limewashed inside just before filling.

Brick, concrete, and masonry are largely used in the United States

for the silo, but as our object at present is to point out what can be
done at the least expense, and yet give very satisfactory results as

regards the silage and at the same time serve for the frame work of

a permanent structure.

For a silo 25 feet high, if built from the ground level, the elevator

from the chaifcutter requires to be 30 feet long. The easiest way to

make the elevator is Y-shape, as shown in Fig. Oa.

Fig. (>.— <<() Section of elevator
; (6) top end ot elevator

; (1, 1) angle raiU : r2. )i) battens;
(3, 3) spindle

; (4, 4) bearings
; (5) sprocket wheel.

12 X 1 boai-ds are nailed to the sides of an angle rail, the
joints being broken, and battens nailed along the outside to stiffen

the long length. A reaper and binder chain belt is arranged to run over
a sprocket wheel at top and bottom, and the flaps are made uf wood or

.sheet-iron and rivetted on to tlie joints of the chain. By fixing a groi »ved

pulley to the spindle of the top sprocket the elevator may be driven
from a similar pulley on the chaffcutter by means of a rope belt.

The sprockets run in slots sawn out of the angle r.iil, and the sides

are strengthened by tlu-ee feet of angle rail nailed on each side, as

shown in Fig. 6b.

The Circular Pit Silo-

The pit silo has not given universal satisfaction chiefly for two
reasons, the shape is usually square or rectangular, and often divided
into a number of compartments, and secondly the silage is not gene-
rally chafl'ed. The disadvantages of both these features have already
been ])ointed out. They all tend to promote fermentation by making
it ditflcult to exclude the air. The pit should be circular, excavated
in the same way as a round tank, if possible with perpendicular sides,

\vhile the depth should be increased by using the earth to bank up
the superstructure. The simplest method to do this is iis follows :

—

Mark eight logs, eacli 8 or 10 feet long, and about the dimensions of
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a railway sleeper, with a Hue forming part of tlie required circum-
ference in tlie same way as the bed plate of the overground silo was
set out as described above. Adze the sleepers to this curve^ and set

them true to the circle, as shown in Fig. 7. This circle is 2 or 4 inches

larger than the ])it to allow for the thickness of the vertical lining.

Fig. 7.—Sleepers adzed to circle in position at top of pit.

The earth is thrown out clear of the circle until the silo is exca-
vated the necessMry de])tli. The next step is to get the lining in

position before ramming the earth round it. Red gum (> x 1 or 9 x 2

makes the best lining, the latter being prefei-able. tSj)ike 8 of

the lining planks to the sleepers equal distances apart, and brace them
vertical. A light top plate is then adzed to the same circle as the

sleepers. Suitable timber for this plate is 9 x o. Nail the sections

of this plate lightly to ihe eight vertical planks, and then begin to

nail the lining in its permanent place. Keep the joints as close as

possible, and when the first of the temporary jilanks is reached it

may be necessary to take it off and ]-eplace it tight u]) to its neigh-

bour. Continue in this way till all the planks are in position, and
then ram up the earth from the outside. In this manner from
4 to 10 feet may he added to the depth of the pit. When finished

all the joints are smoothed oif with clay, and the earth walls of the pit

may be treated in the same way if they are not smooth. In order to

secure a perfectly smooth surface it is worth while lining the whole
pit with single-ply P. and B. paper. One or two doors may be made
in the superstructure in the way already described. The total depth
of the pit silo should be at least 18 feet. The advantages are ease

and economy of construction, and of filling, the chafFcutter being
placed over the top. The disadvantages are liability to damp and
the labour involved in hoisting the silage out. The first can be met
in most districts by placing the pit under a roof, say at one end of the-
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cow stallB, and two or moi'e doors in the superstructure reduce the

labour considerably.

A section of a good pit silo is shown in Fig. 8. In tilling a deep
pit caution is required in respect of the carbonic acid gas, and the

ofreen stuff should be allowed to fall into it fi'om the cutter for a few
minutes before anyone descends to tread down the silage. If the pit

is less than 18 feet in depth means should be adopted for weighting

the material when first put into the silo. A covering of bags, and two
feet of earth or stones will serve this purpose.

Fig. 8.—(a) Interior of pit ; (6) bottom sleeper
; (c) upper frame

;
(rf) temporary plank

;

(e) permanent lining ; (/) earth hanked up.

The Stave Silo-

The stave silo is not so well adapted to Australian as to American

conditions, on account of the way our hardwoods shrink and warp as

they dry. If built of Oregon or red deal the expense is much greater

than a framed silo built in the way already described. The one shown

in Fig. 9 was erected last year by Mr. Carpenter, Heywood. It gives

first class results as far as quality of the silq,ge is concerned. The

dimensions are 13 feet diameter/and 20 feet high. The cost was

about £50.
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Capacity of Silos.

The following table shows the calculated capacity in tons of round
silos, adapted from King. In the larger sizes the actual capacity is

probably considerably greater on account of less friction in the
walls.

Depth.
Feet.



:;Fig. 9. STAVE SILO.
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The Position of Silage as a Food.

Comparative Analyses.

Californian Analyses d)

Barley
Clover
Maize .

.

Oat .

.

Orchard grass .

.

Average American Analyses C-^)

Maize .

.

Sorghum
Lucerne
Grass .

.

Maize and Sorghum
Victorian Analyses, 190a(3)

Maize, No. 1 .

.

.. 2 ..

Sorghum

Water.

74

72
75
72

77

79

76
72

G8
76

75
80
81

80
82
78

Digestible Nutrients in 100 lbs.

Protein.
Carbo-

Hydrates.

1-8

2
1-3

1-5

11

09
0-6

30
19
1-6

1

0-9

09
1

07
12

12-7

13-6

18-5

148
10-6

11-3

14-9

8-5

13 4

13

146
10
9-6

10-5

53
113

Fat.

9
10
0-6

09
10

0-7

0-2

1-9

le
0-7

0-8

09
08
0-8

04
13

(1) University of California, Bull. 132

(2) Henry, p. 243.

(3) Chemical Lab. Dept. of Agriculture.— In calculating the digestible nutrients

from the total amount of each constituent present, I have averaged the co-efficients of
digestion.—T C.

It will be seen that silage is rich in sugar, Ijul poor in the tlesli-

forming constituents, with the exception of that made from the

legumitious plants. Hence it cannot be expected to keep cows in

first rate milking condition unless supplemented with drier food
containing a higher percentage of protein. Oaten, lucerne, or clover

hay is the readiest and most economical method for the farmer to

supply this requirement, and silage mixes well with grain of all kinds,

bran, oil cake, and other concentrated foods. It must also be
remembered that in the cold weather the cow requires something more
than bulky succulent food. Just as in the summer, the dry requires to

be supplemented with juicy food, so in the winter the silage should be
fed along with hay or similar material. The art of the farmer
consists not only in supplying the proper amount of food, but
in furnishing the animals with the food best adapted to their

requirements.

From 30 to 40 lbs. a day is about as much as the average cow can
utilise to advantage. This amount furnishes about one-seventh of the

protein, and from one-third to one-half of the carbo- hydrates that the

cows requires when in full milk. Sixty tons of silage will supply 30
cows for four months, provided it is supplemeiited as .described

above.
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Crops for the Silo.

The best silag'e is made from plants with a solid stem, as maizO;,

sorghum and amber cane, while with these crops there is the further
great advantage that the whole of the stem, if the material is chaffed,

becomes so soft and succulent that none is wasted by the animals.

Considering also the total yield per acre, there is no question that
where a crop is specially grown for the silo one of these should be
chosen. The hollow stem of the cereals contains air, and this

increases the loss by fermentation, even when chaffed ; but in spite

of this defect there is no better way of utilising a croj) of rye or
l:»arley grown for fodder, which lias become over ripe to be relished

by the cows. If other methods of securing green fodder are available,

oats,' wheat, and the mixed grasses and clovers are better made into

hay. Cabbage, rape, and roots cannot be preserved as silage. In
the North the abundant trefoil, barley-grass, and self-sown cereals

should be made into silage, because in most cases this is the best
way. to secure succulent food in the long, dry summer. Californian
reports state that the trailing salt-bash, when chaffed, makes
excellent silage. A mixture of peas, tares, beans or clover, with
maize or the cereals, greatly increases the food value of the silage,

and according to Canadian experiments one acre of sunflowers, with

two of tick beans and four of maize, makes a very sati.sfactory

balanced ration for the dairv cow.

Period of Maturity.

Silage should contain 75 to 80 per cent, of water ; that is, most
crojDs should be siloed when the flowers are all out and the grain
well formed. An exception occurs in clover, trefoil and lucerne,
which should be cut when in full bloom, and allowed to wilt one
day before Ailing into the silo. Generally speaking, the crop is ready
A)r the silo a little earlier than it is for hay. Maturity is very
important in tlie case of maize and similar crops which mature rapidly
after the cobs are well formed. Immature maize contains little

nutriment, as will be seen from the following table^ :

—

COMPOSITION OF ONE ACRE OF MAIZE AT DIFFERENT PERIODS.
New York (Geneva) Station.
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always lost the peculiar ai'oma of chaffed silage^ indicating the extent

to which fermentation has progressed. In a year like the present,

however, when everywhere there is ab\indance of fodder to hand, it

is very much better to make a stack of some kind rather than be

without succulent food in the dry weather. The main points about
the stack are that it should be circular and as high as possible.

Settlement will reduce the height by about one-half. The stack

requires to be weighted, and this is best done by placing a thicknes^

of two or three feet of earth on top of it. A convenient plan is to

surround it with a circle of saplings to keep the walls upright, and tt>

locate it under a tree with a suitable branch 25 feet from the ground
A pulley can be attached to this, and iised to hoist up the last of the

fodder, and the earth to be placed on top of it. If the binder has

been used to cut the crop, the bands should ])e cut and the sheaves

spread out as the stack is being built.
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THE MURRAY WATERS AGREEMENT.
The misunderstanding that has arisen regarding- the nature and

effects of the agreement entered into by the Premiers of New South
Wales, Victoria and South Australia for the allocation of the waters

of the Murray, makes it desirable to present to our readers the

salient points of the explanation given by the State Premier,

Mr. Irvine, to the deputation representing the Water Trusts which
recently waited upon him in connection with this matter.

In dealing with the resolution :

—

" That the Waterworks and Irrigation Trusts' Association, on behalf of

water trusts throughout Victoria, most strongly protests against the

allotment of the River Murray waters as proposed by the recent

Conference of Premiers, as such arrangement, if ratified by Parlia-

ment, would be disastrous to the interests of the people of this State

who are dependent upon the waters of the Murray and its tributaries,

more particularly during the summer months."

the Premier said, that if there were any foundation for the statement

in it, there would be very good grounds for asking Parliament not to

-ratify the agreement. If the agreement would have the effect of

seriously curtailing the flow of the waters of the river, not merely
•in an ordinary year, or in an average low year, but in any year we
have known, he would not be a party to it nor ask Parliament to

ratify it.

The charge was that Victorian interests would be endangered
during the five months period, February to June inclusive.

The Department of Water Supply had prepared a chart showing-

the gaugiiigs of the Murray from 1884 to the present time, a period

covering twenty summers, the figures for each month in each year
t)eing shown separately.

That chart showed the natural flow at the eastern boundary of

South Australia, estimated from the Morgan gaugings. It also

showed the flow as it should be, in each month, in order to enable

the agreement to be complied with. The chart further shoAved that

even during these extremely dry, these abnormal months of the late

drought, the agreement as it now stood would enable all the water
^which was being taken away during that period of five months to be
still taken away, without any storage whatever. Any allocation of

water for irrigation must depend largely on storage. The actual

amount of water pumped could not bear any comparison with what
can be taken away by gravitation, as at the Goulburn Weir off-take.

Large quantities, therefore, can only be taken away by having large

storages. Suppose there were no water stored to fall back upon, we
would be entitled to draw from the Goulburn and the Murray as much
as has ever been drawn in those five months. The chart shows that

there has been a terrible fall during the last few months. In
ordinary years the flow goes up to—in the seven months—considerably

over 1,000,000—1,500,000, or 2,000,000—cubic feet per minute. During
the five months it has almost always maintained a flow (leaving out
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these exceptionally dry months) of over 200,000 cubic feet. In April

last the flow was 66,000 at the boundary. That is a little more
than a quarter of the lowest of a typically low year. We ought to have
had a natural How of 305,000—we had only 66,000 ; therefore, each

of the amounts to be taken by South Australia, New South Wales,
and Victoria would, under this agreement, have to be reduced by the

proportion of 305,000 to 66,000. Victoria's share would thus be

reduced from 100,000 to 21,600 cubic feet per minute. That is

extremely low, but it ivas a great deal more than was drawn from all

sources for Victoria for that month. The actual amount taken from
all sources in Victoria that month was 16,700 cubic feet per minute,

including the total from the Goulburn, the Murray, and at Mildura.

Then in March, where it approaches nearest, it comes to about 26,000 in

each case. At all other times the amount divertible under the agreement
has been vastly in excess of the amount actually diverted. Then,
it must be borne in mind, that the question has been dealt with apart

from storage altogether. Assuming that we have no storage at the

Goulburn and Waranga (because we will not have it at Waranga for

two years) yet under this agreement we would be able to take more
water than was ever used during those extremely disastrous months
4his year.

In addition, the Premier said he would not be prepared to ask

Parliament to sanction any agreement that would not be absolutely

safe for the people of this country. He had taken up the position

that, in recommending any agreement of this kind to Parliament at

the present time, we ought to show that the water necessary for the

actual uses, and now available for the various Trusts in Victoria,

might be taken away without materially, or to any appreciable extent,

trenching upon the water supply reserves in the Waranga Storage.

Under the close examination he had been able to give to the

subject with the different experts and with the assistance of the very

carefully-drawn chart, so far as he could see into a matter beset with

complications, it seemed to him that the agreement was one that gave
absolute security to all existing rights, and preserved all the right of

drawing away any of the water that would be necessary during this

dry period. The Waranga storage, when made, would, of course, be

filled, not when the river was running at this abnormally low rate, but

when there was a full river, and it would afford an abundant secvirity

against failure. It would make our position infinitely stronger than

the figures indicate ; but, on the other hand, it must not be forgotten

that before it is made or completed we should have (if we get the

necessary funds) to proceed with the formation of the channel west-

ward and with the supply of water to the Trusts for which it was

(U'iginally intended. He assured them that in anything like normal

conditions there was no reason for concern at all, and that even under

abnormal conditions there was no cause for apprehension.

In replying to questions, the Premier declared that it was
absolutely incorrect to state that water would have to be let out of

our storages to make up a flow of 150,000 cubic feet at the eastern

boundary of South Australia.
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SUMMER FODDERS FOR THE NORTH.

By H. Pye.

The year 1902 Avill in this State mark an epoch in regard to the

growth of summer fodders. For many years their cultivation has

been advocated by those interested in the farming community, and
at the Dookie College they have been grown extensively for the last

sixteen years. There is no doubt but that when they become better

appreciated by farmers, they will never let a season pass by without

making provision for them. I feel confident that as soon as this is

firmly impressed on the minds of the farmers of the northern

areas of the State especially, the value of then' land will be much
enhanced, owing to its greater stock-carrying capacity.

There is one thing certain, and that is, it is not possible to grow
summer fodders without thoroughly preparing the land and treating

the crop as a really important part of farm economy. It is only a

speculation to sow the seed on the stubbles, or on poorly tilled land.

Summer fodders need all the attention that a first-class cereal

crop does, if first-class returns are expected. In the dry districts of

the State it cannot be expected that great crops will grow, but I

believe it would be rarely that they did not much more than com-
pensate for the labour of jmtting them in. In the more favoured

parts of the country the tonnage of fodder grown on every well tilled

acre would be a marvel to many who do not now grow it, were they

to take the matter in hand and carry out the experiment. For sheep,

the importance of summer fodders is freely recognised in many
countries. For cattle, their use is also well recognised, and for such

they are more known in this State. The better carrying capacity of

the land for stock, owing to the decimation of our flocks and herds

during the years of drought, must be brought more prominently

before our eyes, and it will be conceded by practical men who
thoroughly understand the use, of summer fodders, that in them we
have a splendid opportunity of making up leeway.

It may be asked, what are summer fodders ? since in the cooler

and more moist parts of the State many plants will thrive in summer,
the seed of which has been sown in spring, that would be useless in

the drier and warmer districts having a scant rainfall. The summer
fodders dealt with in this paper will include maize, sorghums and
allied plants—millets, legumes of special kinds, and certain other

plants that will be named, 1:)ut which are not generally grown.

Maize.

A number of varieties of maize were tried last season, and
though it cannot be said that any of them were a success when we
compare the crops with those grown on rich river flats, or m parts



Suni))ier Foddn-x for tho Xortli. ooo

w])ere the rainfall is good, there is no doubt but that on well pre-

pared land, where the seed is not sown too thickly, the results are

quite siitisfactory. Where the seed is sown thickly the plants are

-small, and so also are those grown in land that has been ploughed too

late in the season, and contains little reserve of soil moisture.

Mai/iC can only be considered at Dookie as a forage croj) which
})lays its part before the sorghums are ready. It is a good plan to

have a small area of it in the field in order to prepare the stock for

the sorghum, which they do not relish at first ; but, by confining

them to it, it is not long before they begin to eat it and improve.

Maize, unlike sorghum, does not readily grow again after Ijeing

once eaten down, though occasionally, when good rains have fallen,

there are a few shoots thrust forth. Maize can be ])astured at any
time, and when grown for shee|) it is not generally allowed to grow
too tall, especially when there is a succession of fodders coming in,

and the field may be utilised for other purposes. For cattle, it may
be allowed to grow until the cobs are beginning to form, but here it

is better to graze it down before the hot winds dry up most of the

foliage as they frerpiently do. Calves ap])ear to like and thrive on it,

<;!S])ecially in conjunction with other food, in order to form a more
balanced ration, while pigs, too, make good headway when grazing
on it. The seed can be sown earlier than that of sorghum.

The following varieties were tried during 1902 :—White Horse
Tooth, White Cap, Sibley, Long Yellow 90-day, Klondyke, Ohio
Gold Mine, Learning, Red Flat, Cuzco, Mastodon.

From year to year a number of varieties of sugar maize have been
grown, but the setting of the cobs has not been good ; nor, in fact,

is it good, as a rule, in regard to any of the varieties ; but as it is

only as a fodder that Ave need them, more Jtttention is ])aid to the

«talks than to the cobs.

In all the American agricultural papers there is mention of corn

stover or maize stalks, from which the cobs have been picked. This

'

is doubtless a useful stand-by for winter, and the sooner it is

stacked after the cobs are picked the more nutritious it will be. In
the irrigable areas, where the maize is grown for the cobs, this may
be done, but in the di-ier parts this does not enter into our plans, as

the plants never reach that stage if properly utilised.

This summer there has evidently been a good deal of maize
grown successfully in the northern districts, judging from the

corresj)Ondence received at the College concerning it, and in some
cases there has been a surplus, no doubt owing in a great measure to

the splendid rains of December last, and the utilisation of that surplus

has evidently been a matter of consideration.

Sometimes maize is grown with other fodders, but in the dry
North I do not think this advisable until we can find a more suitable

plant to grow with it. It is too early for cow-peas, which are more
suitably sown with the later maturing" sore-hum.
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The land that was deeply ploughed in the late antumn, and kept
in good order, naturally gave the best results, owing to the greater
abundance of soil moisture present, and its freedom from weeds,
although this season weeds were not very troublesome.

The drills were about 30 inches apart, Avhich is much less than
when growing maize for seed, and this allowed a certain amount
of cultivation dnring the early stages of growth. In order to

ensure the packing of soil around the seed, and a more regular
germination, the roller, followed later on by the harrows, had the
desired effect. If the drills were o feet apart, cultivation could have
been kept up much longer with advantage to the growth of the crop,

although it increases the cost of the crop ; still, if summer fodder is

needed for the stock, this must be done, or larger areas put in, which
amounts to the same thing. Much depends on the size of the grain,

and the general size of the plants, as to the rate of seeding. In the
dry districts, a bushel of seed to the acre, sown 3 inches deep, would
in most cases be ample, whereas in the moister districts, where the

growth is rank, from H to 2^ bushels would not be too much,
especially for the grazing of sheep. A careful harrowing or two
while the plants are young, say 6 inches high, has a good effect, and
similar in some respects to the effects of harrowing wheat during its

early growth. The harrows should be light, and the teeth slanting

more or less backward in order that the fewest number of plants will

be torn out, and the roots will not be cut ; two inches deep for

cultivation should be the limit.

When to feed the crop off, and how to feed it, will depend on the

conditions under Avhich the farmer may find himself placed. If he
has a large area under the crop he will need to put in his cattle early.

If the crop is not so large but that his stock can consume it before
winter, then between the flowering and the ripening would be about
the right time. If the area of crop is a small one, then it would be
more economical to cut it. The silo should play a prominent part

when there is likely to be a surplus, and if the farmer have no silo,

then with the plough and scoop he may make a pit, and bury the

fodder in it by means of the scoop, whilst the tramping of the horses

will help to consolidate the mass. Trim the earth to throw oft' rain,

and with a plough-furrow keep the pit drained from surface flows.

In the moister parts of the State, no doubt, rape, rye and a few
other fodder plants may succeed when grown with it, and grazed
down by the stock.

A little manure should be drilled in with the seed in order to give
the young plants a good start. This is a very important matter, and
it often is the means of keeping the plants alive diiring a dry ]ieriod,

waiting for the early autumn rains.

The Sorghums.

Of the summer fodders for the dry northern areas, the sorghums
stand first among plants belonging to the grass family. They may
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for agricultural convenience be divided into tlie saccliarino and the

non-saccharine varieties. Early amber cane and other varieties of

amber cane form examples of the first-named division, while

Dhoura, Kaffir corn, Jerusalem and Egyptian corn, which are coming
more into favour as forage plants, are examples of the latter division.

The percentage of sugar in these is small compared with that in

amber cane, from which sugar and treacle may easily be obtained.

The seeds of the sorghum are much smaller than those of maize, and
do not germinate so freely. They are useful for poultry and pigs,

and in many places the seeds are extensively used in making a kind
of flour for porridge. It is only as a green forage, as ensilage, or

hay, that the sorghums interest the farmers of the n(jrthern parts,

particularly the first-named.

Although sorghum will thrive under less favourable conditions of

soil and climate than maize, still it needs a well prepared seed bed
and almost the same general treatment that is given to the maize crop.

Drilling in the seed is better than broadcasting it, as the germination
will be more regular. In the latter case a good deal is not covered
sufficiently or may be covered too deeply. The young plants are

delicate looking, but as soon as they become well-rooted and firmly

established a harrowing will be beneficial, provided the seeding be not

too thin. In order to get the best results, a few cultivations between
the drills are needed, more particularly in the drier districts, but as a
rule the crop, after being drilled in, is left to its own resources, though
sometimes the harrows are run over the young plants.

The time to sow sorghums and maize is as soon as the soil is warm,
which varies from the end of September to the end of November.
After November the germination is irregular owing to the fewer
showers, but in order to provide feed for sheep and cattle to graze

on during the end of autumn, a succession of sowings may be carried

out until the end of December, and even later, but there is not the

same chance of success as with the earlier sown crop.

The amount of seed to sow to the acre varies according to the

conditions of climate and soil. In moister climates thick sowings
are more likely to suit, but in the hot dry districts the thinner sowings
are much more satisfactory. From 12 to 24 inches between the drills

where no after-cultivation is given, and the plants from 5 to 8 inches

apart would be the limits that give the best general returns over a

number of years. Unfortunately, especially with broom corn, the

seeds sold are frequently immature or old, and do not germinate well,

though sometimes the non-success is due to bui-ying the seed too

deep. Two inches below the surface should be the limit in most soils,

and when the drills are 2 feet apart it will take from 4 to 6 lbs. of

seed per acre in this district. The latter seeding would allow the use
of the light harrows, with teeth deflected backwards, once just before
the plantlets appeared, and again after they were established. In
America the seeding is much heavier, and would go as high as

two bushels to the acre when providing pasture for sheep in the more
favoured districts, and diminishing to three-quarters of a bushel in
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the drier districts. The seed is cheaper in tliat country than it is

here. AVhen all the coulters of the ordinary wheat seed drill are

being used, it would take from 1 to l^lbs. of good seed per coulter

per acre, which is rather much.

In some countries the stock are turned into sorghum when it is not

more than 18 inches high. There is no doubt but that the stock do
not like this fodder at first and must be encouraged to make a start on
it, hence the value of a small area of maize to start oii. There
is still much room for experiment in regard to the feeding capa-

bilities of this forage when young. When cut or eaten down it

springs up afresh, and in that respect also is much more hardy than

maize.

It has been repeatedly pointed out that stock should not be turned

into sorghum when hungry, or when the system is charged with
compact masses of dry feed. A little of the green fodder should be
cut and given to the cows, and if chaffed or mixed witli a little

ordinary wheaten or oaten chaff, they will be more inclined to take

to it. There are other ways in which the same object may be accom-
plished. This season there have been several instances where farmers

have lost stock by not attending to the above.

Broom corn is one of the varieties of sorghum that lias been

developed owing to the use made of its seed panicle in the making of

ordinary American brooms. It is. a useful fodder plant also and has

a light coloured foliage that stock like. It is early, and is useful on

that account to grow some for an early bite ff)r cattle. There are

some objections to cattle and horses grazing on sorghum, as they

trample down soil and otherwise waste a good deal of the crop, still

where labour is scarce and dear this has to be put up with. Kaffir

.corn, Dhoura, Jerusalem, and Egyptian corn are varieties of non-

saccharine sorghums having dense panicles of seed on short stalks.

The seeds are somewhat ovate, and frequently slightly comjjressed

laterally ; they vary in colour from white to brown or partly of both

colours. Parrots are a pest where these plants grow, and cause much
loss of seed.

The principal saccharine or sugar producing sorghums grown are

the varieties of amber cane, and these are much better known in Vic-

toria than any of the others. Imphee, or Planters' Friend, is a late

variety of sorghum. It does not grow as high as some, but is very

leafy, and is more suitable for late autumn or early winter use.

Teosinte has a good reputation in some places, but it is an absolute

failure here. It is sometimes classed as a sorghum of the non-

saccharine division, and has been tried here for the last fifteen years

without once growing 2 feet high.

Millets.

These are usually classified for agricultural purposes according to

the shape of the seed panicle of certain well-known varieties. Thus the

foxtail millets have for their type the well-known Hungarian millet.
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The bulrusli millets are repi-esented by the Egyptian or Pearl millets^.

the close-panicled millets by the Barnyard millet, and the spreading
panicled or broom corn millets by the White French millet.

The milk^s are very useful as catch crops, especially the Hun-
garian, although this season, owing to the seed of the latter being of

low germinable quality, the results were not nearly as good as those

from the White French millet, which produced an excellent crop for

this district, and giving a return at the rate of three tons per acre,

whilst the Ked French millet gave just about one-fifth the yield.

Several cuttings are obtained in more favoured climates, but rarely

more than two are obtained liere. The second is really only tit to-

graze off.

Millets, like sorghum and maize, thrive best in a nice free loamy
soil with a fair amount of organit; matter present. If the soil be warm
and not too dry, millets will give satisfactory retui-ns, even, though the
soil be not naturally free, yet it must be well worked. The roots when
the plants are pulled up will be found mostly near the surface, and
this should be well supplied with plant food.

As Hungarian and French millets grow cjuickly, successioual

sowings may be made from the time the ground is warm until the
beginning of February, if the rains be propitious.

The seed bed should be well worked, and as the seed is small it

should not be sown deeper than 1 ^ inches for the larger seeds, and les»

for the smaller ones. It takes from 6 to 10 lbs. of the seed to sow an
acre in the dry districts, and if the seed could be distributed evenly,

even less would suffice. If the crop is to lie harvested care must be
taken not to wait too long. \V'hen the seed panicles are well formed
and the seed is just about ripe it should be cut, or just before this

period. It makes useful hay, and is better given to stock with a little

oaten or wheaten hay, as it is somewhat laxative when green, and acts

on the kidneys also, especially when cut in a riper stage.

The Egyptian and Pearl millet is a splendid fodder in districts

where the soils and climate permit of its successful growth. It has
only been a success here -once in ten years, owing to the limited

summer rainfall. The seed is small, but an enoruums plant will

spring from one seed when the surroundings are congenial. This
fodder plant may be grazed, or cut for silage, and is well liked by
stock, more so perhaps than most of the others. It should yield very
heavy crops on the rich river Hats, where I would not be surprised to

hear of yields of over 50 tons to the acre, as several cuttings can be
made, provided the heat and moisture be present. The young plants
stool along the ground, and then shoot up to eight or ten feet high.

The Barnyard millet has not been grown much in Victoria.

There are a number of varieties of it, most of which are coarse when
compared with Hungarian millet. They did not succeed as well as the
White French during the early part of autumn but developed con-
siderably towards the end. The Japanese varieties are somewhat coarse,
and bear much seed. The broom corn millets o-rowiny- this season
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liave succeeded better tliau any of the others np to the present,

especially the White French, which is laden with plump seed, that

should prove very fattening to pigs grazing on it.

In general the White French millet would not be considered as

useful as the Japanese and others, except for special purposes, such

as for the rapidity with which it grows and ripens its seeds, and so

quickly fills a gap whilst waiting for the other fodders to grow.

Lucerne.

The chief of the leguminous fodder plants is, without doubt,

lucerne. None of the clovers will succeed here as well as it ; and, in

fact, are absolute failures as summer fodders. Lucerne cannot be
claimed as a success at Dookie, although it succeeds better than many
summer-growing plants. The dryness of the climate, the shallowness

of the soil, and the deficiency of organic matter, do not lend

themselves to successful lucerne growing. However, in many parts

of the north, where the soil is more suitable, lucerne is a valuable

summer fodder, and especially where irrigation is practised. It

succeeds better here when cut^ and not grazed, still the crop is not as

payable as sorghum, although perennial, yet in conjunction with

millet, it improves the flesh-forming capacity of the food, and
enhances the ration.

Subsoiling where the land allows of it is a great advantage. The
seed bed should be perfect, also free from weeds, and the seed should

be sown in the autumn in this district, at the rate of from six to eight

pounds per acre in drills.

Cow Pea.

A niimber of varieties have been tried this season, and in regard

to the seed production the white variety with the black spot at

the hilum is the most prolific, and much the earliest of those growing
here. It does not produce as much fodder as some of the others, such

as the Dun and Black varieties. In districts where maize and
sorghum grow readily, cow peas sown along with them would improve

the feeding value of the crop. Cow peas are not at first liked by
stock, but when the plants begin to ripen they are eaten more readily.

At Dookie the cow pea is at its best during March, especially when
there have been good rains falling in February. The cow pea should

not be sown until the soil is warm. From the beginning of October to

the end of November is about the best time. The young plants

will not make much headway here until after the New Year.

Soy Beans.

These do not withstand the drought like cow peas, but are more

relished by stock as a fodder, either as green forage or hay. Where
there are any rabbits it is difficult to grow them, as they are eaten off

when they are young. This fodder should succeed anywhere where

French beans thrive. As a vegetable the soy bean is much in demand
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ill some places. The seed maj be sown after all fear of frosts is over,

in drills sufficiently wide to permit of cultivation. The seed needed

per acre depends on the size, as that of some varieties is much larger

than others. About half a bushel to the acre shoidd suffice, but in

some places one bushel per acre is recommended. The i)rico of soy

beans will preclude their popular use as forage plants, even did the

rainfall permit of their general success. The soil should be deep,

good, and well worked before, and once after the seed is sown. If

broadcasted the light harrows may be used, provided the teeth be
regulated not to tear up the seeds just about to germinate. If the

sowing be a thick one, the harrows when passed over the crop would
no doubt improve it, but this applies more where the soil is not too

dry, and the plants can readily freshen up again.

We have growing naturally a few related species of the genus to

Avhich this plant belongs with which I hope to carry out some experi-

ments. These are very hardy, and grow in very dry situations. They
are, however, small, and not so succulent as the cultivated varieties,

yet by cross fertilisation some important results may be achieved.

Other Crops.

A number of species and varieties of plants belonging to the

genus Phaseolus were tried. Although they seeded, still their

prolificness was such that it would not warrant the growing of these

plants on more than a small experimental scale. Certainly, in moister

districts that are also free from frosts, these may thrive like French
beans (Phaseolus vulgaris) , which belongs to the same genus. The
following were experimented with :—Mung (P. viungoj, Urd fP.

radiatus) , Moth (P. aconitifalius)

.

Among the other leguminous plants experimented with this season

were a number of varieties of garden peas, field peas, Spanish pea or

lentil, sugar pea, hairy or sand vetch, common vetch, golden vetch,

and others. Owing to the excessive dryness none of them could be
said to be a success. The same may be said of the clovers, of which
all varieties procurable were grown in the experimental plots.

The milk vetch (Astragalus falcatus) , lately imported from
France, had a very trying season for its trial, and did not succeed in

establishing itself.

Sour Clover (Melilotus indica) , sent by the Government Pathologist

for- trial, grew about 6 inches high. It seeded well, and then died

off. It is not unlike Bokara Clover, and is recommended as a green
manure. It succeeded best of the clovers during 1902, and this

season the plants have reached about four feet high and are still

growing.
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HOW TO FORETELL FROSTS.

Btj G. H. Adcoch, F.L.8.

During the piesent winter there liave been nujnerous enquiries

regarding the means of turetelling frosts, and thus being prepared to
avert the injury attributable to this cause. It has, tlieiefore, been
deemed advisaltle to give a short account of tlie method in tlie

Journal of Agriculture, and to fuinish a D'^w-point 'lal>le, so that by
being jtrepared, vignerons and otliers nia}' be able to save tiiemselves

the serious hjsses of wliich frosts have so often been the cause.

In the Journal of Agriculture, vohime i., page 877, Mr. Dubois
gave concise instructions for the procedure to protect tlie young,
tender slioots of vines ami other plants (such as potatoes, etc), from
injury, by laising a pall of smoke over tlie vineyard before sunrise,

and thus j)reventing the too rapid thaw, wliich is often so fatal to

tender growth. This method of protecting the vineyard is, 1 lielieve,

thorouijjhly understooil ; and is, as a matter of fact, widely practised

througiiout this State. Mfiny vignerons, from actual expeiience, can

testify to the benefit of this plan.

But the difficulty has always been to know, with anything like

certainty, when it would be necessary to light these fires.

The Jules Richard Frost-regi.stering Thermometer, described by
Mr. Dubois in the article just quoted, gives warning by means of an
electric bell, which rings when the temperatuie falls to a certain

point to which the instrument may be set. The manager is roused

by the alarm, and loses no time in calling suffici*'nt assistance to light

the fires, and thus protect the young shotits with smoke.

This instrument has been used in Victoria, and 1 venture to

predict will be moie extensive!}' adopted when it becoujes better

known.

The method of predicting frost by means of the dry and wet bulb
thermometvic readings and a dew-point table is by no means new,
and has been adopted with great success in many parts. Mr.

F. de Castella, of Chftteau Dookie, may fairly claim to be the pioneer

of this system in Victoria.

The therujometers used for the purpose should be reliable and
identical instiuments, provided with small bulbs, and fixed at least

4 inches apart. They should not be placed where their temperature

is raised by radiation of heat from buildings, etc.

The wet bulb, as the name indicates, is kept moist. This is

usually managed by putting round it a piece of some thin fabric, such

as muslin. A strip of this material, or some attached threatis, coui-

municate with water in a vessel proviiled for the purpose. The
covering of the wet bulb is kept constantly moist by capillary
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attraction. The muslin, or material used, should be free from all

foreif^n matter, such as any mineral salts that niay be used in its

manufacture, at»d also starch. It is, therefore, wise to have it well

washed before usinfij. The fabric should also be often washed or

renewed, otherwise dust particles are apt to accumulate and form an

incrustratioii. Touching it with

soiled fingers should also be avoided,

as the peispiration interferes to

some extent with the capillary

action. Tlie water used should be

pure—distilled, if possible—but

clean rain water will answer very

well.

The dry-bulb must be actually

dry, for if it becomes damp, the

record it gives is too near that of

the wet-bulb instrument to render

its readings of value for our pur-

pose. In moist weather, therefore,

it shotdd be carefully dried bafore

its temperature is taken.

There are several dew-point

tables in existence. I have used one

issued by the Washington War
Office, and adopted by Cahfornian

vignerons. Through the kindness

and courtesy of Mr. Baracchi,

Government Astronomer, to whom
I desire to acknowledge my
obligations, i am enabled to re-

produce the dew-point table

of the Koyal Meteorological

Society. This is uniforndy

adopted in all British

observatories. The various

tables differ slightly, and it

must be understood that

the values are approximate

only. But the work of foretelling frosts is of sufficient importance,

and the trifling trouble incurred by the observer has been amply
compensated by the value of the crop saved by being forewarned.

Dew, as the merest tyro knows, is formed on calm, clear nights

only. If the sky becomes overcast with clouds they prevent the

radiation of heat into space, and the air is not cooled sufficiently for

the deposition of dew. The prevalence of wind keeps constantly

renewing the various strata of the atmosphere, and the air in motion

near the earth's surface prevents cooling to the dew-point temperature.

The dew-point temperature is that temperature at which dew is

Dry and Wet Bulb Theimometers
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TABLE FOR CALCULATING THE DEW-POINT TEMPERATURE.

^t
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deposited, and when this is about or below 32*^ F., i.e., freezinor-point,

a frost may be expected unless winds arise or clouds form to

prevent it.

The readings of the dry and wet-bulb thermometers are taken

during the afternoon, most particularly, however, about sunset. By
taking a series of earlier readings we can ascertain whether the

tendency to freeze is increasing or not.

To explain the method of working, let us suppose the dry-bulb

tempeiature is -iOo R, and that of the wet-bulb, 35*^ F., consequently

the dit?erence between the readings is 5°.

We take the vertical column 40'\ and the horizontal line o^. By
following the figures opposite and below these respectively, we find

the figures 6 5'^^* given as the amount to be subtracted from the wet-

bulb reading to obtain the dew-point. From the So^ record we
deduct i]')^, and get 28o*\ which is the dew-point required. As this

is below freezing point (320 y.), a frost may be anticipated, unless, as

already explained, clouds form or winds arise to prevent it.
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ANTHRAX.
By J. R. Weir.

{A Paper read before the Butter Factory Managers' Association.)

Introductory.

The paper 1 am about to read on Anthrax and its history has

been compiled (backed u]) by our official experience) from the works
of the leading authorities of the world on the subject. Though there

is still much to learn in connection with this disease, fortunately

bacteriological science has advanced sufficiently to enable a correct

diagnosis to be made, and there is no occasion now for owners
to be put tr) any unnecessary expense in eradicating disease

erroneously pronounced anthrax, as was often done in former-

years.

As the object of our branch is to keep disease down and to keep the

reputation of the State up, and at the same time cause as little loss

as possible to the owner who is unfortunate enitugh to have
an outbreak of disease, we get our work done thoroughly, l)ut

quietly, and we do not publish any more than we can possibly help, as

to do such would only be to injure the owner, and scare the public.

As an instance, 1 may state that after the newspaper reports

appeared of a recent outbreak, the Italian Consul refused to issue the

necessary certificate for the introduction into his country of wool and
other products from this State, but I am glad to say he afterwards

changed his mind when I convinced him the outbreak was only a local

one, and that our liocks and herds generally were amougst the

soimdest in the world.

Through this, very little is known by the general public of the

valuable work done, or the losses saved the community l)y the

Stock branch.

History of thk Disease.

Briefly revicAving the antiquity of this dread disease, a reliable-

authority informs us that the sixth plague of Bjgypt, spoken of in

the Second Book of Moses, was anthrax. This same Avriter further

alludes to its transmissibility to man by clothing. Homer, in the

Iliad, describes its ravages among men, mules, and dogs. Latin

writers from Ovid to Virgil, including Plutarch, hiyy, and Lucretius,,

make mention of the havoc caused by it among cattle, both in ])as-

ture and in sheds^ sacrificial animals, and men.

In the years 1552, 1598, and 1599, several outbreaks occurred in

Italy ; and the Senate of Venice forbade the sale of beef under the

penalty of death.

Kirchener in 1017 describes this bovine disease infecting mankind,
and causing the death of 60,000 people in Europe. From that period

to the present day outbreaks have been prevalent in vai-ious jilaces
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tliroughout the world, affecting not ouly all domestic animals, liorses,

donkeys, cattle, sheep, pig's, deer, dogs, fowls, but even lish and
men.

In the year 1847 it made its first appearance in Australia in the

county of Cumberland, in New South Wales, for which reason it was
for a considerable time known in Australia as "Cumberland Disease,"

since when it has spread over the greater portion of Australia whei*e

stock are kept, and outbreaks have also occurred in Tasmania and
New Zealand ; iu fact, it is well scattered throughout the world.

Definition of Disease.

Anthrax is an infectious disease caused by the ingress into the

system of the spores or reproductive bodies <»f the Bacillus anthracis.

It is not very probable that the bacilli and spores of anthrax ever

pass directly from one animal to another ; transmission is effected by
intermediate bearers, such as utensils, people, and food. The major
portion of the cases of infection by anthrax are caused by miasmatic
infection of the soil. The means of immigration are three-fold, viz.

— (]) by the alimentary canal
; (2) by the skin and natural openings

of the body; and (3) by the lungs. Cattle generally contract the

disease through the alimentary canal, as also do dogs, pigs, and cats,

while in horses and sheep it occurs through the skin.

Infection by the Intestines.

This is the usual form : the spores and bacilli gain access either

through the food or drinking water, the chief port of infection being
the small intestine, the mucous membrane of which need not neces-

sarily be injured.

Though the gastric juice, as in some other diseases, may kill the

bacilli, yet the spores are unatt'ected by it. Vehicles for the trans-

mission of the spores in this form are to be found in food stuffs grown
on, or near, places in which animals after dying of anthrax were
buried insufficiently deep, or where excrements are cast, and fodder
obtained from infected districts.

In the Geelong district during the past year each of the isolated

cases of anthrax have been traced directly to the bone-meal given to

the cattle to make up for deficiencies in the soil. In some cases the

mortality began after the bone-meal had been used for some time.

When its use was stopped the deaths ceased, and when again used the

cattle died. In one instance in a small paddock upon which bone-
meal had been used as manure, deaths occurred among cattle while

grazing on the land, ceasing when they were removed to another
pasture, and when brought back to this paddock again there were
more deaths. That bone-meal was the medium through which the

disease was contracted was proved by Dr. Bull, Demonstrator of

Bacteriology at the Melbourne University, who, by a series of experi-

ments on guinea-pigs with cultures from the bone-meal submitted to

him, caused the deaths of the subjects operated on in periods extend-
ing to forty-five hours from the time of inoculation, jpost mortem
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examinations sliowinii- all the clinical appearances of anthrax, and
mici'oscopic examination of blood from the organs verifviny the
diagnosis.

In the case of food stuffs from a locality where anthrax has pre-

vailed, the spores contained in the soil may attach themselves to the
plant, or plants^ or some of the infected soil may adhere to them, as in

the case of root crops such as tnrni[)s and ])otatoes. Again, water
receiving the drainage from high lands which have been affected with
anthrax, may cause an outbreak miles away from the primarily

affected spot ; or water receiving the drainage from fellmongeries

treating wool from sheep which have died from anthrax.

Pasteur's theory that the spores were brought to the surface by
earth worms, and hence diffused by this means, though considered

untenable by Koch, has been supported by experiments showing that

5 per cent, of the earth worms from an anthrax pasture sent to him
were found to contain the contagium of anthrax. ( )tlu'r experimenters
have proved that anthrax spores may be disseminated l)y slugs and
insects.

IXFECTION D\ THE SkiX.

In Corowa district (New South A\'ales) cases have occurred of men
becoming infected through the bite of a Hy, as the spore was trans-

mitted by this means.

On untanned skins and hides from infected animals, the larvje of

the skin worm excrete the spores in their fteces, and tlie hides, being
moved about, become vehicles for the diffusion of disease.

Infection by the skin is not so common as in the preceding*

instance, and is alluded to as " Carbuncle.'^ In such cases the bacilli

gain entrance through wounds on the skin, or nmcous meml)rane of

the mouth, anus, or vuha, while the animals are grazing, infected

utensils, dog bites, bleeding with instruments used on infected animals
in operations, such as castration, or the opening of abscesses and
tumours.

Bollinger produced anthrax in rabbits by inoculating them with
flies which had been caught on the carcase of a beast that had died
from anthrax, and Machreoff records experiments showing anthrax
has been produced in guinea-pigs by rubbing their skins with anthrax
cultures, as showing the vitality of the spores; whilst Friedberger
states they are even present on tanned skins.

Infection by Inhalation.

By this form of infection the spores penetrate through the lungs
into the body, and although the rarest form of infection, Feser and
other authorities have demonstrated by experiment that healthy
organs of breathing can be infected in this manner.

It may even be possible that the disease can be transmitted fi'om

the mother to the foetus. Latis, as the result of fifteen experiments
on guinea-pigs, succeeded in transmitting anthrax to the foetus in

eight cases.
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Occurrence of Anthrax.

A\ hile anthrax attacks all herb-eating animals^ hordes, cattle,

sheep, goats, deer, camels, guinea-pigs, and mice are the most
susceptible. Frohner asserts that a single bacillus introduced into

the subcutaneous connective tissue suffices to kill guinea-pigs and
mice. Cats, hares, and rabbits come next in order of susceptibility.

Dogs, pigs, and foxes are not so susceptible, although many cases in

pigs supposed to hare been anthrax have been proven to be erysipelas

(Friedberger). One attack confers in some animals an immunity to a
certain extent.

Anthrax may occur sporadically, i.e., only one or but few animals
will be attacked : enzootically, i.e., the disease attacks cattle or other
animals in large numbers at the same time and place.

But most frequently it is sporadic ; to a great extent its occurrence
is dependent on certain conditions of soil, vegetation, humidity, and
temperature, preferring black, loose, warm earth ; mould, chalk, marl,
and clay ; soils containing much waste organic matter, such as river

flats, boggy, swampy, or brittle land : also stable manure, a well-

marked connection existing between the disease, and the amount of

moisture in the soil. It is favoured by changes in the moisture of the
soil, developing best on moist, swampy, boggy laud, having an
impermeable sub-soil, which has partly dried up after long summer
heat. Wald and other observers have noticed an increase in the
number of cases of anthrax as the moisture decreases in the soil.

This also applies to dry mould, which becomes specially suitable for

the development of bacilli when following heavy rainfall, thunder-
storms, or floods, great heat with decrease of moisture sets in. Thus
it is, that the development of bacilli being favoured by heat, anthrax
is more prevalent during late spring, summer, and early autumn
months, while as cold checks the growth of these germs, cases
occurring in stock during cold weather have been contracted
through the medium of food or water supply.

In passing, it is well to note the temperatures which are favourable
to the development of the spores and bacilli, as also those which are
fatal. The most favourable temperature for development is 95*^ F.,

but it is arrested at 113° F., and killed under a jn-olonged heat of
131° F., but they can withstand cold provided it is not beloAv 14" F.,

for three days ; sunlight also impedes their development.

Post Mortkjm Appearance de Carcase.

The cai'case is much swollen, the limbs ])ro]ecting. From mouth
and nostrils, as also from the anus, there esca])es, in the case of the
mouth and nostrils especially, a considerable quantity of serous
effusion, resembling l)lood and water mixed, and wliisked rapidly into
froth, which, when the latter has subsided, evinces no disposition to

coagulate ; the skin round the anus and vulva often burst, or in the
case of bullocks the scrotum.

On pressure of the carcase by the foot a peculiar crackling,
whirring noise is heard, and the odour from the carcase when the



350 Agricultural Journal of Victoria.

beast has only just died is of a heavy nature. Decomposition sets in

very rapidly, owing- to the bursting of the blood vessels, and the

tar-like colour of the blood which escapes from the hinder openings of

the body is especially to be noted.

Should an owner desire to pursue his examinations further,

by opening n]> an animal in order to discover the change under the

skin, and Iioav the .internal organs are affected, it would be wise for

him to have an abundant supply of disinfectant, such as corrosive

sublimate, of the strength of 1 in 500 in water, or carbolic acid, 5 per
cent, solution in water. He should also be most careful that no
abrasions or cuts are on the hands. On dissection and opening back
the skin, the blood vessels on the hide appear to be densely filled with
black coloured blood, gelatinous infiltrations occur under the skin on
the neck, and along the trachea down to the chest.

The llesli on the legs may vary in colour, from a dark brownish
;*ed to violet, infiltrated with blood spots. On further opening up the

carcase the cavities of the body, abdomen, thorax, and heart sac will

be found to contain varying quantities of f(ctid fiuid ; blood is found
to have escaped in more or less quantities under the serous membranes
and heart sac, as also most particularly in the mesentery and the

duplicature of the pleura (mediastinum). The neighbourhood of the

kidneys is gelatinously infiltrated.

The internal organs, spleen, liver, kidneys, and lungs, contain a
large quantity of blood. All the lai'ger veins and the heart are filled

with blood, and the surrounding tissues with fcietid fiuid.

The spleen is considerably enlarged, often to five times its normal
size; the pulp soft, more or less fluid, and stained a very deep red
colour, almost black.

The liver, like the kidneys, is highly congested, and on dissection

blood centres are visible, often with degeneration and inflammation
of both liver and kidneys. Often in all the stomach pouches and
compartments gelatinous and unhealthy infiltrations occur.

The lungs are greatly congested, filled with effusion—that is, like

froth and water, and show spots as though blood was concealed
beneath. The mucous membrane of the windpipe is much reddened,
and shows similar blood spots to those spoken of as occurring in the

lungs, in addition to which a considerable quantity of effusion will be
found in the windpipe.

The blood, as before noted, is dark, and almost black, and of a
very tarry lustre, showing no sign of coagulation, nor will it assume
its natural red colour when exposed to the air.

It cannot be too strongly impressed <»n stock ownei's that in the
form in which anthrax occurs in cattle in Australia, many of the
evidences before quoted may be absent, but in every case the blood
may be regarded as sufficiently diagnostic, and carcases which present
the signs quoted, should invariably be regarded with suspicion, and
destroyed by fire without removal from the spot wliere the death took
place.
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Destruction of Carcase.

In reference to this, I cannot do better than quote the opinion of

the distinguished Professor Cruickshank, whoso name is sufficient

guarantee for an opinion on any matter pertaining to bacterioh)gy.

He says :
" The surest method to render harmless all the bacilli which

exist in the carcase is burning, but cremation offers practical

difficulties, especially if several carcases have to be destroyed;" or,

we may add, in the summer, iu very many of our pastures. In cases

wliere it is impracticable to burn, the natural openings should be
plugged, and the body treated with quick lime, and afterwards
buried.

If the carcase is buried, every care must be taken that it is not
interred in marshy land, as the spores might find their way to the

surface. Should the surroundings not be favourable to cremation, it

is requisite that the pit should be of such depth that there should be
not less than six clear feet of earth over the carcase, which should
previously be covered with quick lime. Experiments have determined
that with carcases so buried the danger of propagating the disease is

minimised, if not absolutely prevented. It would be as well that the

pit should be deep, and large enough to contain the scrapings from
around where the animal died, to a depth of three or four inches

;

this, before removal, should be disinfected with quick lime, or strong
carbolic acid, and the place from where the earth was removed left

covered with quick liine, and the site of the burial fenced in for at

least six months.

If death has occurred in a shed, the carcase should be removed for

burial after adopting the precautions mentioned; any fodder or litter

with which the animal came in contact should be destroyed, and the
sheds and carts, after removing the carcase, or any posts, should
be disinfected with strong lime wash, which should be prepared
immediately before it is required—to each gallon of lime wash add
4 ounces of chloride of lime, or half a pint of commercial carbolic

^cid.

If the animal has died near a spring or stream, it should at once be
carted away, not drawn along the ground, and the spot for a distance
of several feet first sown with quick lime, hoed or dug up, and more
lime heavily dressed over the surface, the area thus treated to be
fenced in, to prevent stock feeding on it.

Danukr of Animals Feedjno on Carcase.

Apart from the risk which is imminent to persons cutting up the
carcase of an animal which has died from anthrax, through becoming
inoculated from it, there is also ])ositive danger should ])igs or dogs
be fed with the meat.

On this subject Professor Williams, (j noted by Cruickshank,
says :

—
" The flesh of animals which have died, or have been killed

whilst suffering fi'om the disease, sliould not be used as food, either
for men, pigs, or dogs, as it is apt to cause blood poisoning." And
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Steele adds :
" Pigs, dogs aud poultry should not be allowed to feed

on blood, flesb, and ejecta of anthrax victims." Cruickshank, by-

experiment, produced anthrax in swine by feeding them with anthrax
offal, and the anthrax bacillus was isolated from swine in which the

disease was accidentally induced on a farm, and the disease reproduced
by inoculation of guinea-pigs and mice with blood from the spleen.

Pkecautioxs to bl' Observed.

In dealing with the products of infected herds, the Board of

Health has recommended that the milk should not be used until after

thorough boiling (then only on the farm) for a period of 14 days
after the last case has succumbed or recovered ; or for a period of

10 days after the cows have been isolated in a clean, disconnected

enclosure from all infected animals or suspects ; or for a period of

10 days after disinfection of all houses, floors, bedding, yards,

paddocks, foodstuffs, utensils, clothiug, or other material with which
any infected animal may have been in contact.

Difference Between Anthkax and Some Othek Diseases.

Poisoning.—Owing to the rapidity with which very many of the

poisons cause death, it is quite possible for their action to be mis-

taken for anthrax ; but with this latter it is rarely that the animal

shows any sign of a struggle prior to death ; while, with the former,

there are very often manifestations of such being the case, and the

exudation from the mouth and nostrils in the case of poisoning is but
rarely tinted with blood, whereas, as previously mentioned with
anthrax it is blood-tinted, and the rectum shows rupture. In cases

of gastro-intestinal inflammation, in which paralysis has first occurred,

death may occur without evidence of any struggle ; but the non-

coagulation of the blood as mentioned previously, is sufficiently

diagnostic of anthrax. This remark applies also to the differential

diagnosis of quarter evil or blackleg.

Treatment and Prevention.

We may safely assume that treatment is hopeless, as in the form
prevalent in Australia, animals are stricken down so suddenly that

owners have no evidence of the animals being sick until they are

dead. In Europe, Touissant was the first to make use of protective

inoculation. Since then Pasteur, in different countries and in

Australia, also Messrs. McGarvie, Smith and Gunn, of Sydney, have
vaccinated large numbers of sheep and cattle in New South Wales
and this State with success. Therefore, vaccination appears to be the

only method which stock owners have at their disposal to combat this

scourge, and it would be to the interests of owners to adopt this

course, and safeguard this great source of national revenue.

Conclusion.

I feel I have trespassed on your patience sufficieutly long, but
before concluding I wish to direct your attention to the magnificent
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work dout' by Di-. Bull, Demonstrator of Bacteriology at the Mel-
bourne University. During the past fifteen montlis some forty-five

cases were submitted to him by our Department in various forms for

bacteriological examination. These embraced post-mortem specimens
and bone meal (Indian), and I am happy to state that many of the

cases submitted to him proved not to be anthrax. The result he
achieved in tracing an outbreak to be anthrax, and the source from
which it sprang, viz., Indian bone meal, has led to the prevention of

its dissemination through this medium by an Order-in-Council having"

been obtained prohiijiting the importation of Indian bones or meal,
unless for the purpose of being converted into superphosphates.
Many of the other States of the Commonwealth have since passed a

similar regulation, and I am in receipt of a communication from the
Stock Department of New Zealand, expressing their appreciation on
being apprized of Dr. Bull's research.

By the promptitude with which this gentleman dealt with the
various items sent to him, the fears of stock owners were allayed, or

if the necessity arose, immediate measures could be taken to prevent
the spread of the disease on receipt of his report, as many obscure
cases presented themselves which Avere impossible to woi'k out unless
by bacteriological examination by ,a specialist having at his command
all the equipments of a laboratory designed for this form of scientific

work.
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SPRAYING FOR BLACK SPOT OF THE APPLE.

By D. 2IcAlpine.

Ill the anuual report given in tlie September Journal the general

scope of these experiments was noted, and such results recorded as

were likely to be of service at the spi-aying season. The earliest

opportunity is taken to render a detailed account of the experimental

work carried out during the season 1902-03^ in the endeavour to

improve our methods, and to test some of the particular mixtures on

a large scale.

There were two special sets of experiments conducted—the one

principally to see how far certain additions to the Bordeaux mixture
rendered it more effective, and the other to test certain mixtures on a

commercial scale, as well as arranging a plant for conveniently

spraying a large orchard. The one set of experiments was cai-ried

out at Mr. A. F. Thielc's orchard, Doncaster, and the other, together

with corroborative experiments to those at Dcnicaster, at Mr. D.

8yme's Killara.

I.—Doncaster Experiments.

Spr.iying for black spot and other fungus diseases has now
become such a recognised practice in the best orchards, that it is no

longer a question of spraying, but rather of the best form in which to

use the Bordeaux mixture, and the best means of applying it.

Orchardists are constantly asking me if the addition of this or that

ingredient will improve the mixture, and the only definite way in

which to obtain an answer to the question is to try the various

modified mixtures experimentally in the orchard f(»r several seasons.

Mr. Thiele, who deservedly obtained' the Lpader prize for the best

kept orchard of the Doncaster district, again kindly placed both his

orchard and his services at my disposal.

The variety of apple chosen for experiment was Yates, on account

of its well-known susceptibility to black spot, and there were nine

sprayed plots, and one check of two trees each. A reproduction of

this apple by the three color process accompanies this article. On
account of the labour and time involved in checking results, only a

limited number of trees can be used. Only one spraying ^was given

on 1st October, just as the blossom-buds had spread out and were

showing colour at the tips. The nature and results of the experiments

are shown in the following table :

—



3-colour process. R. S. Brai.v, Govt. Printer.

YATE'S APPLE.
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TABLE [.—RESULTS OF SPRAYING AT DONCASTER.
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generally recommended for nse is 6* O' 50, that is, () lbs. bluestoue,

lbs. washing soda, and 50 gallons water. Its great I'ecommendation
is that it is a solution, and not a mixture, and has therefore no
tendency to clog the nozzles, and may be used in localities where
fresh lime is difficult to obtain. But on the other hand it has not the

adhesive property of the Bordeaux mixture, and leaving no
perceptible deposit when the spray has dried, it is impossible to see if

the work has been thoroughly dcine—no small matter in a large

orchard.

'J'his season (1903) thv same experiments have been rej)eated,

Avith the addition of various strengths of the Bordeaux mixture.

The one generally and successfully used by me has been the & 4' 50
formula, but the stronger one of 6* 4* 40 has also been used. In a

Bulletin just come to hand from the New Jersey Agricultural

Experiment Station, dated June, 1903, the standard formula given is

6' 4' 60, but as the American gallon of water weighs only 8A lbs., as

against 10 lbs. for the Englisli, this American standard, 6' 4* 60, is

the same as our standard, & 4* 50.

There is another combination known as Soda-Bordeaux, which
has also been tried, in which commercial caustic soda is used in

connection with the bluestone, and a small ])roportion of lime may be
added to render the mixture perfectly safe.

II.—Killara Experiments.

~ The main object of the experiments here was to demonstrate on a

large scale the treatment which had already proved itself so

successful upon a limited number of trees, and to this end a spraying-

plant was fitted up, so that the necessary operations could be

performed expeditiously and successfully. Every facility was
afforded by Mr. Syme for the proper carrying out of this object, and
at the same time tests were made on a small way similar to those at

Doncaster, and the effect of spraying trees in bloom was also

observed.

Si'KAYiNG Plant.

In a large orchard where spraying operations have necessarily to

be conducted within a limited time, it is essential that the mechanical

appliances are such as will enable a continuous supply of the

spraying material to l)e available, and the spray-pumps kept

constantly at work. A detailed account has already been given in

Bulletin 3 of the pro])er metliod of ])reparing Bordeaux mixture, and
the precautions necessary to be taken, so that it is only necessary

here to show how it may be best applied. The photographs taken at

Killara represent a most convenient and inexpensive plant. As will

be readily seen, the pump is fitted over a race, and the water is

directed into the barrels as required by means of the long shoot.

When both lime-milk and bluestone solution have been made, the

taps of the barrels are turned, and both of the liquids fall into a

wide receptacle at the end of a shoot which is inclined to run the
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material into the mixing- barrel, on the toj) of which is placed a

copper strainer. After thorough stirring the complete Bordeaux is

lifted by buckets into the spra}^ pumps.

Bordeaux Mixture wnii ^^vl;l()u ; A])I>iti()ns.

A series of experiments similar to those at Doncaster were carried

out, but on a different variety of apple. A number of Buncombes
were most conveniently situated for the purpose, and since they were
said to be fairly liable to black spot, they were selected, and each |)]ot

consisted of two trees.

Only one spraying was given on Otli October, 19()2, and generally

the trees were at that stage when the blossom-buds were here and
there showing colour. The two formulas of Bordeaux mixture were
tried, 6" 4" 50, and G* 4' 40, and the resulting difference between the

two was very slight indeed. The addition of various ingredients to

the Bordeaux showed a slight advantage in every case, that of sal

ammoniac being the best, while in the Doncaster experiments
common salt had the advantage. However, the differences were
generally so small, that the results hardly justify a change from the

ordinary Bordeaux.

The unsprayed plot showed only 10 per cent, of black spot, so that

the attack was not a very severe one, and the merits of the several

mixtures were not sutficiently tested to discriminate between them.

There was a good deal of variability in the bearing of the trees, but
that was due to other causes than the s})raying mixture.

TABLE 11—RESULTS OF SPRAYING AT KILLARA.

Plot
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First Appearance of Black Spot.

Some orchardists about to give spraying a trials aud who lia\'e

acquainted tliemselves \\\i\\ the composition of Bordeaux mixture,

fondly imagine that there is some fixed date which is the best time for

spraying ; but if they considered for a moment what they spray for,

then they would see that there is no such thing. The main object of

spraying, as I take it, is either to prevent the si)ores of the fungus
rfrom germinating, or to nip them in the bud, just as they are putting

forth their delicate germ-tubes, and seeking to penetrate the young'

and growing tissues. The time at which the germination of the spore

happens is- largely dependent on the nature of the season, which

hastens or retards the development of the fungus, just as it does that

of the tree itself. Now, if the seasons were perfectly regular, and the

development of fruit trees in different localities uniform, it might be

possible to give a definite date, but with the varying seasons and
conditions, the most that can be done is to indicate the best time for

preventing the development of the fungus. It therefore becomes

important for the perfect success of our spraying operations, not only

that the Bordeaux mixture is properly prepared, and the ingredients

in the right projjortions, but that it is applied at the best time for

reaching the fungus before it has penetrated the tissues, and gained a-

footing inside the plant.

Some observations made at Killara on the first appearance of the

black spot, in the spring of 1902, will be of interest in this connection.

The season there was distinctly unfavourable for the develop-

ment of the fungus on apples, owing to a dry period in October. At
picking time the disease was almost entirely absent from the leaves of

nearly all the trees, sprayed and unsprayed alike, only a fcAv spotted

leaves being observed, and these were the last to be formed towards

the close of the growing season. This attack most probably occurred

after the heavy rains of November and December.

The black spot of the pear begins its work earlier in the season,

since as a rule the pear is some weeks in advance of the apple.

Hence the greater chance of moist weather about the blooming and

setting time of this fruit doubtless accounts for the greater difficulty

in controlling the disease.

As regards apples, some Ribston Pip])ius were sprayed on

23rd September, 1902, when the first buds were bursting-, l)nt some

time before any blossoms had fully appeared, and when examined on

15th October the ])etals were more than half-fallen, and the fruit

mostly set. The black spot was met with on a few leaves enclosing

the blossoms, and a photograjih of one of these leaves, natural size, is

shown on one of the plates.

When spraying at Doncaster. on 2nd October, ll»Oo, when the

trees were coming into flower, and about five or six days before full

bloom, there was abundance of black spot on the young leaves and

fruit-stalks. Many clusters of fiowers with not a single blossom

expanded bore a plentiful cro]) of black s])<)t on the stalks and calyx.
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In the case of the Beurre Bosc pears sprayed on 24th September,
1902, some of the mixture afterwards showed on top of the spot. On
9th October black spot was extremely common on fruits, fruit stalks,

and young leaves, when petals had mostly fallen. On another
variety growing alongside, name unknown, the black spot was fairly

plentiful on the same day, 9th October, though at that time the petals

had not quite half fallen, and many flowers were not yet open. Many
individual flowers and stalks were plucked, showing the spot before
the petals had expanded. Some of these were brought away to be
photographed, but unfortunately before this could be done the petals

had withered and dropped oft'.

These facts, liowever, show that the first infections of the young
leaves and flower stalks of the pear must have occurred in the case of

the Bosc, prior to the 24!th of September, and in the other varietv
probably a few days later. There seems then no escape from the
conclusion that the first spraying of pears must be done as soon as the
first blooms begin to expand, and probably if this were followed up
by another about ten days later, when the tree would be just about in

full bloom, the maximum beneficial results would be obtained. It

seems doubtful if the black spot of the pear can be so successfully

controlled by one spraying as is done with apples, but further
experiments are needed to settle this point. In any case, as the
blossoming of the pear is spread over a lengthy period, usually

marked by mucli rain and heavy dews, conditions extremely favourable
to the germination and growth of the spores of the fungus, conditions
also tending to wash off the spraying material, the advisability of two
applications of B(jrdeaux as before suggested is strongly urged upon
growers.

Spraying in Bloom.

A good deal has been written about spraying fruit trees in bloom
of a somewhat contradictory character, and it is advisable therefore

to state the experience of the past season. When an apple blossom
fully expanded was carefully sprayed with an atomiser, so that every
portion received the spray, no fruit set, presumably because the top
of the stigma was rendered unfit for the germination of the
pollen grain either ah-eady u])on it or afterwards to be carried there.

But when a large tree with the blossoms fully expanded was sprayed
with a light and fine spray, then the fruit set very well, and no
apparent damage was done. With such a mass of blossom as a
healthy tree usually bears, a very fine spray distributed over such an
extensive surface is not dejjosited in large quantity at any particular

spot, and the number of stigmas rendered unfit to receive or retain

the pollen is very small in comparison with the total number, and so

the yield is not apparently affected. While it may be quite safe to

spray a fruit tree when in full bloom, provided it is done in the form
of a very fine mist, yet when one spraying alone is given it is not
altogether advisable to do so for various reasons, unless weather con-

ditions have prevented the operation being performed earlier.
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In the first place it is rather late, since we have seen that the

black spot may appear even before the Hower bnds have fully

expanded.

In the next place there is such a lai'ge and extensive surface to

cover, that the chances are against its being thoroughly done^ and it

is the unsprayed spots which form breeding grounds for the fungus.

General Summary.
The results of the season's experiments, as far as they go, tend to

show that with a proper spraying ]>lant and a well prepared Bordeaux
mixture, the black spot can be thoroughly controlled. Additions

such as common salt or sal-anmioniac may slightly increase its

efficiency, but they are not necessary.

The first appearance of the fungus, which, as before mentioned,

occurred on the apples as soon as the first fiowers began to expand,

serves to indicate that spraying must be done, in a spring favorable

to the black spot, certainly before full bloom, if it is desired to

secure the best results.

With pears two sprayings are advised, one just as the first few

blossoms show ovit, and the second a week or ten days later.

Spraying in full bloom may be done and the setting of the

fruit is not appreciably interefered with (at least in a dry spring),

but it is advantageous to begin earlier when there will be a smaller

area to spray, and consequently a smaller amount of material will

be required.

As to spraying mixtures, the ordinary 6' -I' oi) formula, with or

without the addition of 1 lb. of salt per 5U gallons proved eminently

satisfactory. Where good fresh lime is not easily procurable the

Copper-soda might advantageoush^ be used. As may be seen on refer-

ence to the table giving the results at Doncaster, Copper soda

(6" 9" 50) gave 86 per cent, of absolutely clean fruit, which was better

than Bordeaux with nitrate of soda 77 per cent., Bordeaux with

nitrate of potash (saltpetre) 81 per cent., Bordeaux with Paris

Green 83 per cent., and Bordeaux with bichromate of potash

84 per cent.
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YATES APPLES.
ONE TREE SPRAYED - - 314 Lbs. FRUIT.
ONE TREE NOT SPRAYED - - 24 Lbs. FRUIT.

YOUNG APPLE LEAF WITH BLACK
SPOT (NAT. SIZE).

YOUNG PEARS, JUST SET. WITH
BLACK SPOT (NAT. SIZE).
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.COMMERCIAL HORTICULTURE IN VICTORIA.

By ('. B. Lujf'maun.

The Present Condition of the Industry-

Allowing for the limited nature of local population and markets,
an unusually large area exists under fruit trees. Nor are there

wanting defects in clioice of situation and subjects Avliich must ever be
inseparable from the settlement of a new country. The most
grievous losses have ariseu from starting with insufficient kuowledge
of the fruit industry, and thereby attacking many badly endowed and
unsuitable areas. The wide-spread ignorance with regard to the
nature and extent of foreign markets, and the absence of co-operation

in the matter of production and ])re])aration have also been a common
•cause of failure, or but pai'tial success. It requires to be frequently
iind emi)hatically stat-ed that the remote foreign markets for fresh and
<lried fruits are limited as to wants and seasons, and highly exacting
regarding quality ; Great Britain, Germany, and France are the only
<;'0uutries in Europe capable of absorbing a limited number of our
fresh fruits, and in exceptional years, certain kinds of dried fruits

also. A small trade has already been found, and may be continued at

important ports of call on the great sea routes of the Mediterranean,
Indian, and Pacific Seas, viz., Naples, Ceylon, Bombay, Calcutta,

Madras, Batavia, Hong Kong, and San Francisco. We may also

expect a limited trade with South Africa, chiefly iu apples, since that

'Country is too hot and arid to furnish the hard fruits which thrive in

Victoria.

Of fresh fruits we m;iy, in greater or lesser quantities, regularly

export apples, pears, lemons, and grapes ; and of dried fruits less

regularly, and to fewer quarters, raisins, currants, sultanas, apricots,

and prunes.

The canning and preserving industrj^ is in a very fair way to

establish itself on a moderate but firm basis, and it does not appear
that the State can give much aid in this particular, till communities of

g'rowers arrive at a common understanding in the matter (»f producing
and preparing for definite markets.

Up to the present very little has been done in the direction of

maintaining heart and vitality in our orchard lands. The average
soil and climate demand a constant and heavy dressing of the soil

with ingredients other than water and chemical manures can supply.

Pig and poultry raising, and the growth of coarse fodder crops
provide the only certain means of keeping orchard land in good
heart, and the trees in profit over a long term of years. An unduly
large proportion of orchards laid out have failed to yield paying
returns, solely on account of the deficient nature of the soil.

In the chief fruit growing centres, sufficient experience of useful

species and varieties has been gained to ensure much safer planting,

and better methods of cultui-e than have been adopted in the past.

Still the present state of the fruit industry is not satisfactory to the
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larger number engaged in it, nor should it be accepted as sucli by the

State.

The Nature of State Aid-

The average profits arising from commercial fruit growing are not

sufficient to attract and hold the rising generation who are bred
amidst the work. The young country-bred are not helping out the
ideas and labours of their fathers. It is a fact beyond dispute that in

the oldest settled districts no more exact knowledge of fruit culture,

and no more enthusiasm for the work exists, than in the most modern
communities. To keep the native-born on their own acres should be
the chief concern of everyone engaged in the work of legislating and
instructing ; and the work carried out by this branch is directed

almost entirely to the establishing of a system of production in strict

accord with local natural resources and demands. Under existing

conditions the State teacher is frequently powerless to give assistance,

since industries have been attempted on impossible areas. A general

improvement in returns, average quality of fruit, and more security

will not be possibk' until special groups are formed to deal in common
with a limited number of fruits. This may not appear a seriou&

argument till one explains the task of teaching communities of fruit-

growers, where every man has a different group of fruits, somewhat
different wants and ways, and therefore his own self-imposed

difficulties to ventilate. Teaching the adult settler is, at the present

time, of necessity, scrappy and inconclusive, owing to every address
being—if it is to do any good—the merest bits of information to serve

the varied wants of the audience.

In so far as eight years' constant experience can furnish a safe

guide for future work, it is felt that the State Department of
Agriculture will perform good and sufficient work in cai'rying out the-

following programme :

—

1. The training of orchardists, and instruction of visitors at the

School of Horticulture.

2. By continuing to establish and contol small model orchards in

all naturally favourable fruit growing centres.

3. By supplying a thoroughly competent travelling Instructor fox"

the senior classes in State schools.

4. By utilising a limited number of railway reserves placed at

important junctions, and stopping places, and therein planting and
caring for such fruit trees and economic plants, as may be distinctly

suited to, and valuable to, the district.

5. By granting to important Rural Societies prizes for the best

kept and most profitable orchards, as against prizes for fruit which
are of little or no educational value.

If, in the years to come, persistent effort is made in the foregoing

directions, the State will have performed its functions to the full, the

naturally incompetent settlers and unprofitable areas will be left

to other employment, and the industry generally reserved to those-

who are capable of making it distinctly profitable and permanent.
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RINGING THE CURRANT VINE IN GREECE.

By F. B. Wood fBritish Consul at Patra.sJ.

Patras is now tlie centre of the Currant Trade, and what yon
' call Zante Currants are produced in large quantities throughout most
districts of the Peloponnesus. The total average annual produce is

now about 160,000 tons, and of these about l^O^OOO are grown in this

Consular district, and only about 20,000 in the Islands of Zante and
Cephalonia. The practice of cincturing or ring-barking the currant

plant (ring-cutting it is called in this country) dates back about 50

years, and was first introduced to combat the effects of the oidium
blight. In 1852 the entire crop of currants was attacked by this

malady, and almost completely destroyed. No remedy was discovered,

and the 1853 and 1854 crops suffered equally. In 1855 the sulphur

remedy was successfully applied, i.e., sulphur in fine powder sprinkled

over the vines with bellows two or three times during the early stages

of growth in the spring. The malady was arrested, but the plants,

evidently suffering from the effects of this three years' visitation, were
much weakened, and only bore very small berried and shrivelled

fruit. Some growers, at the instigation, no doubt, of some
agricultural school, first attempted ring cutting in 1855—-with satisfac-

tory results—the fruit attained much greater development, and when
dried the berry was almost double the size of the unring-cut produce.

The bold currants gradually grew into favour in most markets, and
during the course of the last 50 years the entire cui-rant crop, one may
say, is jinnually subjected to this process. Only in Zante and
Cephalonia do they still grow a few hundred tons of unring-cut

currants, as they are called in trade.

The process is, of course, anomalous and unnatural, and has

proved very deti'imental to the vitality of the currant vine, and to the

keeping quality of the dried currant. It is very difficult to give

accurate figures and statistics in reference to a growth which has

really only been under careful scientific observation for the last 30
years ; but it is traditionally reported and believed, that the currant

vine, before ring-cutting was resorted to, retained its full vitality and
full bearing power for a century and more ; whereas the present

plants begin to show signs of decay after 30 or 40 years. Ring-cut

currants, although much bolder than unring-cut produce, are not

nearly so sweet, and also lose their aromatic flavour and smell to a

great extent. The skin of the berry also, which in the unring-cut

currant is very thin and velvety to the touch, becomes coarse and hard

to the touch and taste. It is an axiom with currants that the more
saccharine matter they contain the better they are in appearance,

flavour, touch, and keeping quality. The unring-cut currant, before

1852, used to keep perfectly sound and sweet for ten years or more,

whereas the ring-cut fruit begins to fall off after the first year, and is

generally unmerchantable after the third season.



364 Agricultural Journal of Victoria.

It may be pertinently asked why the ring-cntting- i;> persisted in_

considering its baneful results to plant and produce ; but the ansAver

is that when the system has been once adopted it can no longer be
abandoned, without total loss of crop for some years, and this no-

grower in the countiy can afford. It must also be observed that the-

weight ])roduced per acre by ring-cutting is almost double that

of unriug-cut plants, and this is a compensating advantage which no

doubt accounts for the fact that even new plantations are subjected to

ring-cutting. Some growers have informed me that cuttings and slips

have acqun^pd a hereditary liking to ring-cutting, and that it is

doubtful if they would produce without it ; but I do not credit this.

The ring-cutting is done in this country a few days after the fruit has-

set, and mostly on the mnin stem—in some districts it is done on each

minor stem, and this, it is said, is less detrimental to the plant. The
Peronospora malady * which did such wholesale damage to the-

currant crop in 1900, is now successfully combated, by spraying the

vines with a solution, H to 2 per cent, of sulphate of copper, 1

per cent, slaked lime and water.f
* The Downy Mildew (Plasinopara viticola), one of the most serious vine diseases, probably not

existent in Australia, since specimens have never come under the observation of the Patholofjist's Branch,
—[Ed. Journal.'\

t A form of Bordeaux Mixture.— fPin. Journal]
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ANIMAL DISEASES AND THEIR TREATMENT.

By A. A. Brou-n, M.B., B.S.

Symptomatic Anthrax (Blacklku).

Outbreaks of blackleg, particularly in (lippsland, occur every
year. Young cattle are principally aft'ected. The disease is limited

to the period between six months and four years of age. It seldom,

however, occurs over two years of age. It does not occur under six

months. It is a disease of damp districts, and occurs mostly in

spring and autumn. The germ that causes it is motile, rounded at

the ends, with a shining spore at one end. It does not grow in the

pi-esence of oxygen. The ox, sheep, goat and guineapig are

susceptible, but all other animals are immune. The rabbit is

naturally immune to this disease, but it is easily killed by anthrax
and malignant oedema. The virus of blackleg lives for long periods

outside the bodies of animals, in the soil and water, and, unlike the

bacillus of anthrax, thrives where putrefaction is going on, and when
deprived of oxygen.

In about 48 hours after the invasion of the virus, distinctive

symptoms appear in the affected animal. The dis'ease is contracted

by the germs entering through some w^ound of the skin, such as

occasionally exist about the legs and feet of young cattle. Some
affected animals recover, so that the disease is not necessarily fatal.

The chief chai'ncteristic of the disease is the formation of one or

]nore tumors. The swelling rapidly increases in size, and is sonorous
I in percussion. The centre of the swelling is black, but the outside

portions are not so dark. A yellowish-red fluid pervades the tissues

in the neighbourhood of the swelling. Much gas is formed in the

tumor, and it crackles like a celluloid ball on manipulation. The
lymphatic glands of the neighbourhood are involved. The carcase

of an animal dead of the disease long maintains its infectivity, and
fields when^ animals have died and been buried, long remain places

where the disease is likely to recur. The spores can maintain their

existence in the soil for an indefinite ])eriod. Diseased animals should
be promptly isolated from the healthy. All carcases should be burnt
or buried intact in chloride of lime and quicklime deep down in the

ground. Cattle should be kept off' areas known to be infected, and
such areas should be cultivated to lessen I'isk of contagion.

On the outbreak of disease the remainder of the herd, whose ages
range from six months to two years, should be inoculated.

Immediately after the death of an animal, take some of the blackest

parts of the tumor, })0und it well up in a little water that has
previously been boiled and cooled, and then filter the mass through
linen. This will give a blood-stained fluid. This blood-stained fluid

is heated to 200" Fah. for six hours. To compensate 'for loss by
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evaporation during the processing, water at 200^ is to be occasionally

added. By means of a hypodermic syringe, a teaspoonful, when
cooled, of the vaccine thus prepared should be injected beneath the

skin behind the shoulder, into each beast, as a preventive of the

disorder. A more efficient and permanent vaccine can be prepared

by taking pieces of muscle from the swelling and drying them by

exposing them to the wind in the sun. This process, however, takes

some time to get the vaccine prepared ; but by this means a vaccine

can always be kept on hand. When the pieces of muscle are dried

they are finely ground, and the powder is then subjected to a

temperature of 200" Fah. for six hours. The powder is again

pulverised as finely as possible, and if kept dry will keep a year or

more. The dried powder contains the spores of the germ of blackleg

which have been attenuated in virulence by the treatment. The
injection of the attenuated virus confers a lasting immunity on an

animal over six months of age. The dose is about 1-2 grains of

the powder. The powder is mixed up with a teaspoonful of water,

and injected beneath the skin. To remove sediment the solution

should be filtered through a little cotton-wool before use, so as not

to clog the hypodermic needle.

Tetanus.

Tetanus is a disease common to man, and certain of the higher

animals. Outbreaks of tetanus or locked-jaw in lambs and sheep

occasionally occur, and in cases that have come under notice some

considerable number have been affected. At the starting point of

infection the^e is usually redenia. The cause of the disease is a

bacillus, the spores of which reside in the earth. Under the

microscope the bacillus may appear as a slender elongated rod, or it

may have a drum-stick appearance. In the case of animals con-

tracting the disease spontaneously it is found only in the tissue

around the wound of entrance. It does not pass into the general

system. It acts upon the animal solely through the medium of the

soluble poison which it manufactures. The germ does not grow in

the presence of oxygen, and it liquefies gelatine. It gains entry into

sheep through wounds inflicted during shearing, castration, and other

operations. In some cases, indeed, there may be no visible channel

of entrance. The presence of a wound, however small, is essential

for the virus to gain entrance. The disease generally begins with

involuntary spasmodic motions of the head and lockjaw. The jaws

may be so tightly locked that they cannot be separated. The head

may be drawn backwards through the contraction of certain groups

of muscles, or from the contraction of other sets of muscles other

peculiar attitudes may be observed. This stiffness may relax, and

generalised muscular spasms may come on, followed again by stiffness.

Death may occur pretty rapidly, and the post-mortem examination

may reveal no appearances of any importance except at seat of

infection. On the intiiction of a wound during shearing or other

operation, the part should be washed with a strong solution of

permanganate of potash, and then covered with Stockholm tar.
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When the disease actually appears iu aii animal, no treatment can
avail unless antitetanic serum is employed. The use of this serum
would be too expensive for ordinary cases, and moreover it Avould

riMjuire skill to inject it.

Malignant (Edema.

Malignant oedema is a disease that is frequently encountered in

sheep, and is often confounded with anthrax. The malignant oedema
germ is often present in the bodies of animals that have died of

anthrax. It is derived from the soil, putrefying substances, and the

carcases of animals. It is present in the intestines of most animals,

and it may in a few hours after death pass into the blood and organs.

The animals susceptible to the disease are the guineapig, rabbit,

sheep, goat and horse. The germ does not grow in the presence of

oxygen, and it liquefies gelatine. It is a long motile organism, and
in the blood varies in length. In anthrax the segments are of equal

length and non-motile. Spreading from the seat of inoculation, the

subcutaneous tissue is found to be extensively infiltrated with a

reddish adema, in which gas bubbles are seen. -The hair over the

(edematous part is loose, and is readily pulled out. The underlying
muscles are intensely red. There may be fluid in the belly cavity,

and a peculiar siclvoning odor is experienced when the body is opened.
The lungs are pale, the spleen is soft, and the liver dark. A vaccine
prepared by heating cultures up to 280" Fah. can be made, but
prevention of the introduction of the germ into the body is the

method that must be observed in practice. All wounds should be
washed with strong solutions of permanganate of potash, and then
covered with Stockholm tar. The germ gains entry into the system
by means of wounds.
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POULTRY KEEPING.

By A. Hart.

Selecting and Raising Stock.

The selection of suitable stock for table or egg production is a

point which must be observed. White Wyandottes, Butt" and Jubilee

Urpiiioftons, Black Orpingtons, Langshaiis, Indian Game, Dorkings,

Houdans, Wyandottes, and Old English Game are all good table

birds, and they take rank in the order named. Leghorns, Andalusians^

Minoicas, Anconas, Black and other Hamburgs and Campines are all

good egg-producers. Crosses of these breeds will tend to make the

stock hardier, and if table and egg-producing breeds are mated
together they shotdd produce an excellent all-round fowl. Always
use pure stock on one side, and if on both, so much the better. It is

always preferable to keep a flock of fowls of one colour or breed.

In starting a yard of fowls for egg production, it is the better [)lan

to use pullets as the foundation. Select early hatched birds, and
they will come on to lay when eggs are scaice and dear. The
first laying of pullets should' not be used for setting purposes, as the

chickens hatched from them will have a tendency to be weak and of

inferior quality. After the pullets are fully developed, which will be

when they are from eight to ten months old, the eggs may be put

down with safety. In mating, always place a second season cock

with first season females, and the lesult will generally be satisfactory.

Incubators are to be recommended, providing reliable machines

are used. Turkeys are ;ilso very useful for hatching purposes, and on
farms where a limited number of eggs are put down, tliey are specially

suitable. They cannot be relied upon as mothers, and hens should

be used for this purpose. Where incubators are used, foster-mothers

are also necessary. Great care must be taken to keep a correct

tempeiature. Never have the heat too great, as the chicks will stand

the cold much better than extra heat. Over-heated chicks are always

delicate. The temperature of the fostei-mother may be reduced as

the chickens grow and develop, and in five or six weeks they will not

require any artificial heat. Never liberate the chicks in the open

when the weather is cold and severe. The sudden chraige is likely to

produce a chill, resulting in colds and other ailments. They may be

allowed to run in the shed wheie the foster-mother is kept until the

weather is favourable for them to be liberated.

Feeding and Housing.

Tiie feeding and housing of poultry have also a material influence

on the success acquired. The best food for laying hens is grain, and
the best quality is alwaj^s the cheapest in the end. Wheat takes

front rank, and English barley, stout oats, maize and peas are also

good, and a change from wheat to any of the latter grains may be
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oceasionally practised. Pol laid, bran and oatmeal are very suitable

for soft food, and they should always be mixed with warm water or

skim milk dining the cold months. The addition of a little salt in

the soft food is beneficial. Meat or gieen-cut bone can also be

recommended. Meat should be given in a cooked form. The better

plan is to boil it for three or four hours, and then shred the meat fine.

The broth will furnish an excellent liquid for mixing the pollard,

bran, or other meal. Green food should- also be used regularly, and
the refuse from vegetables used for table can be boiled up and mixed
with the soft food. Luceine hay cut up fine and boiled or steamed
will make an excellent substitute for green food. A V-shaped tr(Migh

should l)e used for either feeding with soft food or grain, and failing

that, a broad board maj^ be utilised to keep the food clean. Water is

also a very necessary adjunct to the general health and condition of

poultry, and the supply given should be cool, fresh and pure. Iron
ves.sels are to be recommended, and the rust will furnifsh the water
with properties which are beneficial to poultry.

Housing must receive special attention. The buildings used must
be warm and commodious to ensure egg production in the winter
months, and although a certain cpiantity of ventilation is required,

care should be taken to exclude draughts of any sort. A suitable

building may be made with walls about G feet high, and 10 feet by
G feet in area. The front should be towards the east, and the roof

may be either single or V-shaped. If the former, the slope should be
towards the back, and in any case spouting shoidd be affixed so as to

utilise the water, and also t)revent damp or soakage. The house can
be made of weatherboard, palings, or hardwood, with an iron roof
The front ma}' be either wholly or partially closed as required, and a
door afiixed so that the stock niay be confined or released at will.

Perches should be made all on one level, and they maj' either be
fastened on a frame hung from the roof, or placed on a post at each
corner. The perches should not touch the outer walls, and a space of

15 or IS inches should be left right iouikI the frame. Warm housing
will tend to earlier and also increased ^g^^ production, and it will also

reduce the quantity of food neces.sary to keep fowls in proper con-
dition. Poultry should not be allowed out of their house too early,

when frost or cold and wet weather occurs. Houses should be
constructed of iron in tick-infested districts.

Poultry Runs.

The runs for poultry will, of course, have to be arranged according
to the area available. Colonies or flocks of fowls should not exceed
100, and if only 50, so much the bettei". A run about 30 feet by
100 feet will be suflBcient for 25 or 30 fowls, and the size of the run
should be increased in proportion to the number of birds kept.

Shelter should be provided by the planting of shrubs, trees, hedges,
etc. Tree lucerne can be recommended for this purpose. It is hardy
and of quick growth, and the leaves are very suitable for poultry.
By cutting the tree back on the top, an undergrowth is encouraged,
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and slielter as well as food is produced. Change of riiiis is also

necessary to ensuie the healtli of poultry. After fowls have been

constantly on the same ground for some time the soil will become
foul, and the stock are apt to contract disease. This can be avoided

by changing the fowls to another run for a couple of months during

the year. Remove the birds about the n)iddle of June, and turn the

run over with either plougl), spade, or fork. Then sow it down with
either lye or praiiie gi'ass. Allow it to rest till the middle of

Septembei', when the grass Avill have a good roothold. The run will

not only be freshened, but it will also provide the stock wMth a good
suppl}' of gieen food. Grit must also be furnished, and a regular

suppl}^ is necessar}' to aid digestion. Quartz grit oi' sharp gravel is

the best, and sliell grit, broken ciockeiy and old mortal' pounded up
is useful. A dust bath is a very necessaiy adjunct. A box about

3 feet X 5 feet, with sides 6 inches high, will a handy sized one, and
this should be filled with equal parts of fine sand' and wood ashes,

witli a few handfuls of sulphur added occasionally.

The arrangement of runs so as to economise both time and labour

should be observed. In laying out a number of yards, the better plan

is to have them about 100 feet long, by 25 or 30 feet wide. They
should be arranged in two rows, with tlie 100 feet running back. A
lane or passage should be left between the two rows, and the doors of

the pens should open into this, which will allow the pens to be

entered easily. The feeding and drinking troughs can be placed

along and partly thiough the fence, and the fowls may be fed and
watered quickly by this ariangement without going into the pens

at all.
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THE AFRICAN TRADE IN EGGS.

By J. Kirk Hunter.

Whilst pursuing" my inquiries regarding- poultry, I also at tlie

same time gathered all the informal ion I could with respect to the

past, present and future of the Egg trade.

I have secured a comparative statement of the imports for

] 901-1902 into Cape Colony, Transvaal and Natal, the latter returns

being for nine months only. So far 1 have been unable to obtain

the statistics from Orange River Colony and Khodesia, but the figures

given will sutiice to show that the trade in eggs, like all other trades

iu Africa at present, is a rapidly increasing one, and the question for

determination by our dealers in that product is by what means they
can participate to a larger extent in the very substantial and growing-

business now being done.

Quantity and \'alue of Eggs imported into Cape Colony during the years 1901, lyO'i.

Countries whence Imported.



372 Agricultural Journal of Victoria.

the last two years, may be accepted as fairly indicating the conditions

in the other colonies unless in the Transvaal, where, owing to the

greater" and more rapid increase of the ])0]mlation, the ratio c»f

increase of im])orts is more pronounced.

Madeika Eulis.

A glance at the comparative statement of the imjjortations of eggs

into Cape Colony for 1901-2 shows that although Madeira maintains

her position as principal contributor to the local requirements, her

trade actually suffered a decrease of 1 1,583, as compared with 1901,

whilst the value of the United Kingdom's trade jumps from 4,2,H14. to

£17,319. Portugal also shows an increase.

That Madeira still continues to contribute more than half Caj)e

Colony's requirements in eggs, is, no doubt, mainly due to her

excellent climatic conditions which assist cheap production, and the

favoured geographical position she occupies in the track of the mail

steamers, thus possessing ample, regular, rapid, and—being carried on

deck—cheap transit for all she can produce.

Notwithstanding these advantfiges, her trade for the ])ast year

shows a decline, and the reason is that the United Kingdom is now
landing eggs as cheap as those from Madeira, with the further

advantages that by their improved methods of packing they have

reduced the percentage of breakage to a minimum, and the eggs

themselves are better value, being bigger than those from Madeira,

and therefore command a better price in the nuirket.

The Madeira eggs are packed in willow baskets of 20 dozen each.

The baskets are lined Avith paper, and the eggs are packed in rice or

other husk, the thin end downwards. They are mostly carried on

deck, and, because of the shortness of the ti-ij), and the fresh-airiness

of the conditions under which they are carried, usually ai-rive in good
condition. 1'hey escape the customary rough handling incidental to

the storing of ordinary cargo, and the })ercentage of lireakage is

consequently very small. I am assured by one reliable importer that

with him it has never exceeded 5 per cent., and generally averages

from about 2^ to 3 per cent.

The present cost of Madeira eggs is from 8s. to 9s. per lOO, duty

(71 per cent.) paid, Capetown. The baskets are always a good asset,

being easily marketable for the carriage of fruit, etc.

En<}LISH Boos.

The United Kingdom, as the statistics indicate, is second on the

list in value of imports, and showing a very considerable increase on

her figures for 1901. This satisfactory result is due, as already

stated, to the improved methods of packing, and to the recently

adopted conditions under which they are carried. Several methods of

packing have been tried, but the one most ajiproved is that of a long

case about 6 feet long, 3 feet wide, and 18 inches deep, containing

1,400 eggs each. The cases are divided by wooden partitions of

*-inch.deal into four spaces, each compartment is lined all through
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with straw padding, about 2 inches thick. The eggs are packed in

rice husk, and carry exceedingl}^ well, the breakage being very small.

They would even carry better were the cases only lialf the size, as

they would be easier handled. So far as freshness is concerned, these

eggs give every satisfaction, and this is attributed to the tact of their

being carried in a cool chamber at a temjierature of ajjout 40 degrees.

Irish Euus.

These have recently been arriving in the market in considerable

quantities, and they are well regarded being of good size—decidedly

bigger than those from Madeira. They are jmcked in light, but

strong cases, made of j^-inch boards, and containing 30 dozen each.

The cases are divided into two compartments by a board of the same
thickness as the case. The eggs are packed in cardboard trays of

thirty-six spaces each, with five trays in each c(jm[)artment, the thin

end of egg downwards, and filled with chopped hay ; each tray is

covered with a layer of the same packing, and that is covered
with a sheet of cardboard. I saw a shipment packed in this way
opened, and they turned out very satisfactorily, the few breakages
there were being due to the insufHciency and unsuitability of the

packing. The top tray had got on to the eggs in the one unclerneath,

and chipped a few. This is an excellent method of packing, and were
ample I'ice, or otlier fine husk used, it would be hard to beat. These
eggs, like the English ones referred to, were carried at a temperature
of aliout 40 degrees.

AUSTKALIAN EgGS.

So far as Australian eggs are concerned, my enquiries elicit the

information that the past experience of those who have tried small

shipments is so unsatisfactory as to com|)letely annihilate all desire to

continue their importation. For this determination two strong
reasons are given :

—

(«) Our defective method of packing.

ih) The faulty conditions under which they are carried.

The one by its crudeness causes a high pei-centage of breakage,
and the other is more calculated to induce decay than to promote
preservation. The ill effects of the two together make success

impossible.

The bulk of the eggs received from Australia have been packed in

casks containing 1,000 each. This is not a suitable package for the

carriage of eggs. It is tof) heavy, and difficult to handle properly.

Its rotundity provides the Kaffir with an easy way of shifting it,

which, whilst saving his muscle, is not good for the eggs. The
packing used has in most cases been bran, and this is unanimously
condemned. The moisture it contains generates heat with the

inevitable result of desti'oying the eggs. The same objection has

been advanced against straw jiacking. Several lots of Australian

eggs have been shipped to this market in cases, and packed in salt

;

but that method was no more successful than the bran packing. The
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salt ''cakes" on the egga, and in removing it a lot of breakage
results.

In other instances preservatives have been nsed, but their use is

strongly condemned. The Managing Director of the biggest baking
concern here, which uses lai'ge quantities of eggs, informs me that for

their purpose of pastry baking preservative seems to spoil the egg, by
reducing the albuminous part to a thin watery substance of no
value.

With these unsatisfactory experiences and objections attaching to

Australian eggs, it will be easily recognised there is very little

encouragement for the importer to continue trying them, and no hope
need be entertained of secui"ing or developing this trade until our
shippers have adopted more effective methods of packing aiid

shipping, and demonstrated their ability to land the eggs in sound
condition, and with the minimum amount of breakage.

With the desire to obtain this nuich-desired consummation, I

suggest that those of our export firms who have agents in African

ports, should consign a few cases to them packed in different ways,

retaining a complete rec{»rd of the method of packing of each, so that

information may he gathered as to the most suitable In this way
only can we hope to secure a share of this very substantial business;

as when the importers saw that our methods were at least as

satisfactory as those used elsewhere, orders no doubt would follow,,

and a regular and steady trade ensue.

Light wooden cases of two compartments containing not more
than oO dozen should be used, with abundant packing of rice or otlier

husk, thoroughly dried. Both methods of ])acking—with and
without the cardboard trays—shoiild be tried, and arrangements

made for them to be carried in a cool chamber at about the tempera-

ture named as adopted with the English and Irish eggs, viz., 40
degrees. They must not be frozen. Experiments made here show
that to achieve the maximum of success, eggs should uot be put on

their side, but packed thin end down, and in cases where the card-

board trays are not used each egg should be wrapped in tissue

paper in addition to the husk-packing.

Thk Future or the Trade.

The returns which 1 have given, although they do not include-

those of Orange River Colony or Rhodesia, and though those of

Natal only cover nine months' importations, ;u-e sufficient to show

that the trade is one of considerable value. Large, however, as it is,,

its expansion has been hindered by the scarcity and dearness of

supplies. Wei-e eggs more plentiful in Africa, with the usual

accompaniment of plentifulness, cheapness, a vast increase of their

consumption would immediately be noticeable.

Under normal conditions of price there is, 1 suppose, no more
popular or generally used article of food than eggs

;
yet, when I was

in Johannesburg, a large section of the })opulation was, because of the
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abnormally high price, deprived of their use. They were then
fetching 7s. Gd. per dozen, and at the hotel where I put up, when
egg's were included in the breakfast menu, no more than one would
be supplied to each guest. The price may be a little lower now, but
it is still sufficiently high to provide a substantial margin of profit

for the exporter, importer and merchant.

The farmers, poultry breeders and others interested in the
industry, in Victoria should recognise that here in Africa there exists

an insatiable market for all the poultry and eggs they can possibly

produce for years to come. That knowledge should encourage
greater production, as it is only by having ample supplies in excess
of local requirements that we can hope to establish and maintain an
export trade in any article.

Given the necessary surplus for export, it rests Avith the shippers

to contribute their quota of effort towards securing this trade, by
adopting such methods of exportation as will induce the buyers to

entrust them witli their trade. This co-operation of effort of the
producer and shipper could not fail to establish Victoria as a market
for eggs in the minds of the African importer, and tend to secure a
substantial share of tho trade in this commodity in this astonishingly

non-producing and hungry country.
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ANALYSES OF MANURES ON THE LOCAL MARKET.

By F. J. Howell, Ph. D.

In response to a circular letter sent out by tlie Director- to the

various Agricultural Societies in tlie Nortli, requesting that samples

of artificial manures should be collected from farmers and sent into

me for analysis, 40 samples reached the laboratory, and have received

attention. The Societies which responded to the invitation were the

Shepparton, Rochester, Murtoa, Kyneton, Nhill, Minyip, Rupanyup,
Tatiu-a, Yarrawonga, St. Arnaud and Donald. Nearly all the samples

sent in were superphosphates, and the results of the experiments of

this office, which clearly pointed to the marked superiority of the

water soluble form of phosphoric acid for the dry northern areas,

appear to have been widely recognised, and generally accepted as

correct by the northern wheat grower.

The Quality of Manures on the Market.

The superphosphates on the market appear generally to be of a

high standard, and with few exceptions gave as the result of analysis

figures equal to or exceeding those of the guaranteed percentages of

the invoice certificate. A serious cause of* complaint, however, is

the frequency with which manures appear to be sold in the country

without the prescribed guarantee. No comparison of the actual

contents of the manures with the represented composition has been

possible in a number of cases owing to this cause. In the case of

25 superphosphates, where the invoice certificates were available, the

results of analysis showed an actual average percentage of 17*10 per

cent, of water soluble, and 2*24 per cent, of citrate soluble phosphoric

acid. The average of the guaranteed percentages of these ingredients

in the 25 samples gave 16-35 per cent, water soluble and r07 per

cent, citrate soluble. That is, analysis showed the samples as an

average to be slightly better than represented. It was noticed,

however, in the course of analysis that the samples contained less

moisture than the samples sent in by manure merchants. Taking

the average of the 25 samples sent in there was a moisture content of

9-43 per cent, only, compared with 12-29 per cent, shown as an

average of 25 samples sent in by manure firms. In other words, the

superphosphate on the farm appears to have lost moisture, resulting

in analysis showing higher percentages of phosphoric acid than the

manures would have given with the original content of moisture.

Calculated on a moisture percentage of 12-29 per cent., the samples

would have shown, as an average, 16*56 per cent, of water soluble,

and 2-16 per cent, of citrate soluble phosphoric acid. These figures

are lower than the percentages actually found, but still above those

of the invoice certificates.
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The Use of Nitro-Superphosphates.

The experiments of this branch have clearly shown that the use

of nitrogen in the North has either resulted in injury to the cereal

crops, or has produced increased yields of so slight a nature that this

ingredient cannot as yet be recommended as necessary in this part of

Victoria. It is possible that at some future date the question of the

addition of nitrogen to the manures at present used on northern soils

might require consideration. But the tests which have been carried

out by this branch on the effect of nitrogen, in the nitric, ammonia
and organic form have not indicated the advisability of applying

this ingredient at present to the cereal crops of northern Victoria.

Under these conditions farmers cannot be advised to purchase nitro-

superphosphates. From the number of S9.mples which have been
sent in, however, it appears that farmers are purchasing pretty freely

of this class of manure, as 13 per cent, of the samples sent in were
nitro-superphosphates. There is a double disadvantage in purchasing
this kind of manure—as the farmer is not only paying for an ing]*edient,

nitrogen, which he does not require, but is obtaining his phosphoric
acid in smaller quantities, and in less valuable form, than he would
in a good superphosphate. The average of the 25 samples of

superphosphates, as shown above, gave a percentage of 16'56 per
cent, water soluble, and 2*16 per cent, citrate soluble phosphoric acid,

while the average of the nitro-superphosphates sent in showed only

1078 per cent, water soluble, and 4-06 per cent, citrate soluble, with
large quantities of insoluble phosphoric acid—a form which in a

superphosphate is generally regarded as without value.

A Few Disgraceful Cases of Fraud.

Although, generally speaking, the samples sent in through the

Agricultural Societies were of a high standard, there were a few
samples received direct from farmers which were practically worthless

for manurial purposes, and the conclusion must be drawn that in a
certain numbei' of cases, at any rate, tlie farmer in Victoria is being
defrauded by unscrupulous vendors. The most flagrant case of fraud
occurred at Tarrawingee, where an article, sold as a high-grade
superphosphate, was found to contain only 2*60 per cent, citrate

soluble, and 3'91 per cent, insoluble phosphoric acid.
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GENERAL NOTES.

Flax Cultivation in Europe.

In the Flanders or Blue Districts of Belguim some farmers take'

off the seed from the green tlax which is immediately put in the steep.

Others dry the flax on the field, then take the seed off and steep-

The seed is removed in all cases, either by a rippling comb or mallet.

In the Courtrai district the seed is taken from the dry straw before

the flax goes to be retted in the Lys, and in no case is the flax retted

until the seed is removed.

The rippling and rebinding leave flax straw very square and
neat. On an average in the Blue District the seed realises, when
sold, sufficient to pay the cost of all labor expended on pulling,

retting, drying and rebinding, till ready for mill.

Having inspected the Lys and the system of retting carried on
there, we are satisfied that no better could be carried out, since a very

superior fibre is produced. This system also produces fibre of a

uniform color in large quantities. Flax comes from long distances by
rail and cart to be retted here. After being dried and the seed taken

off, it is then opened, neatly handled and made into bunches of

uniform size, bound with three bands then placed on end in crates.

These crates are large moveable wooden structures, 10 x 12 x 4|
feet. "When these are filled they are moved into the water. The
flax remains in these for seven or eight days, is then carefully taken

out, conveyed to the ground to be dried, where it is neatly set up in

gates in rows to dry. While it remains in these gates it is turned

wo or three times so as to give it a uniform color ; it then goes

through a similar ])rocess to the first, and remains in crates from ten

to sixteen days according to the temperature of the water. Occas-

ionally a third similar process is gone through if the second should

not prove satisfactory.

—

Journal of the DepartviPnf of Agriculture and
Technical Education for Ireland, June, 1903.

Solids in Milk.

When the ^' .Sale of Milk Regulations" came into force in

England in September, 1901, the standard of 3 per cent, fat and 8*5

per cent, non-fatty solids required by the Board of Agriculture was
regarded as being very low, and the opinion was freely expressed that

the milk of well-fed healthy cows was rarely so poor in quality. It

has since been shown that milk is more variable in composition than

was formerly sup])osed, and that a sample re])resenting a single-

milking ma}' frequently contain a smaller percentage of solids than is

required by the Board's regulations. When milk is drawn at equal

intervals, the mixed milk of a herd of cows will usually be satisfactory,

but if the milk of tlie individual cows be tested, it will be found to
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-show wide, and at present inexplicable variations. On this question,

some experiments have recently been made by Messrs. Dymond and
Bull at Chelmsford, under the auspices of the Essex Technical

Instruction Committee. The experiment consisted in testing twice

daily, the milk of six Shorthorn cows which were housed, fed and
milked under careful supervision and under favorable conditions.

Two of the cows were under observation for short periods only. The
following figures show the number of times on which the milk of the

•other four failed to reach the standard :

—

Average daily No, of Milk Fat Non-fatty solids

yield, lbs. Analyses. deficient. deficient.

Cow I .

.

30 8 .

.

206 .

.

8 times .

,

68 times

„ II .. 28 8 .. 206 .. 117 ,. .. 52 ,,

.,111 .. 16 6 .. 156 .. 1 „ .. .,

,, IV .. 18 8 .. 206 .. ,, .. ,,

The first two animals were in full milk, having calved six weeks
before the test began ; the other cows had calved eight months, and
were beginning to go dry. The feeding was varied in the course of

the experiments, and on several occasions the animals were exposed
to low temperatures, but the milk was little, if at all, influenced.

The quality depended on the cow, not on the conditions under which
she was kept. The mixed milk did not fall below standard during
the experiments, but the analyses given indicate that when a herd i&

largely composed of newly-calved cows the milk may frequently fall

below standard.

—

Nature.

Keeping the Milk Cool.

Mr. P. J. Carroll, Governmeut Daii'y Supervisor, strongly urges

upon dairy-farmers the necessity for covering their milk-cans while

in transit from the farm to the factory. The following bye-law of

the Colac Butter Factory is instanced by him as showing that in an

up-to-date establishment where nothing is neglected that is likely to

improve the quality of the product, this covering of the cans is made
compulsory upon all suppliers.

" Commencing on a date, due notice of which shall be given, and
extending till the 21st March of the succeeding year,

suppliers are requested to cover their milk cans during

transit to and whilst awaiting delivery at the factory or

creamery with an approved cloth, for preference, white calico.

Bags, bagging, or hessian will not be allowed. Irrespective

of weather conditions the covers must be used daily, or a

fine of 2s. 6d. for each offence in neglect of same will be
imposed. The milk-can covers, under no circumstances,

must be used for purposes other than specified."

This rule should be adopted at every factory that aims at pro-

ducing butter of good quality, and when accompanied by proper pre-

<3aution8 to insure cleanliness will result in the delivery of the milk in

a sound and wholesome condition, from which it will be possible to

inake a first class article.
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Kerosene Emulsion as a Fungicide.

It will be of interest to many to know that Professor Byron D,

Halsted, of the New Jersey Experiment Station, U.S.A., has achieved

considerable success in treating- the powdery mildew or oidium of the

verbena, phlox and rose, with a dilnte kerosene emulsion made as-

follows :

—

Kerosene .

.

.

.

.

.

2 pints

Hard Soap .

.

.

.

.

.

1 ounce
Water .

.

.

.

.

.

8 gallons

Dissolve the soap in a gallon of boiling water in a small spray pump,,

then add the kerosene and pump the mixture back upon itself for ten

minutes to secure a perfect emulsion. Dilute with the required

quantity of water before using. As kerosene emulsion is particularly

valuable for checking aphis on roses, the trouble of giving two-

differing treatments for the aphis and mildew is saved.

Violet Mixture.

Mr. Geo. Massee, of the Royal Gardens, Kew, England, recommends
this mixture, prepared according to the formula given below, for

treating fungus diseases attacking young seedlings. For similar

diseases of our common garden flowers and vegetables, it has

frequently been recommended, but, so far as we are aware, has not yet

been tried here.

Sulphate of Copper (bluestone)

Carbonate of Copper
Permanganate of Potash
Soft Soap
Rain Water

2 lbs.

3 lbs.

i ozs.

*lb.
18 gals.

A Mammoth Poultry Farm.

An illustrated article, in a recent lumiber of the " Scientific

American," describes scientific poultry raising as practised on the

largest poultry farm in the States, at Sydney, Ohio. On this farm

3,000 Leghorns supply on an average 200 dozen infertile eggs for

culinary purposes per day, and 900 Plymouth Rocks produce 450 eggs

daily, which the hatchery—a building 480 feet long—converts into-

800 healthy chicks. The chicks when a day old pass to the nursery

and spend a month in this building, which is capable of holding 6,000

at a time. They then pass to a second building where they remain

till three months old. The chickens are not allowed to mix, but are

divided up into small colonies, so that if anything goes wrong the

mischief is prevented from spreading. The hens are provided with

automatic nests, so constructed, that the e^g is removed as soon as it

is laid ; the new-laid eggs are thus collected at once, and are washed,,

dated, and placed in refrigerators for transport, so that they reach

their destination absolutely fresh. Electric light is employed in the

testing of eggs, and the progressive poultryman, assisted by the

researches of the U.S. Department of Agriculture, feeds his fcwls^

on the most approved principles.

—

Nature.
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Fruit Pulp.

Mv. Berry of the Agent General's Office in London reports that
owing- to the bad English fruit season this year, there is a good
demand for fruit pulp in the English markets which is likely to

continue for the next six months, and there seems no reason why
Victorian shippers should not get a share of the trade.

Apricot.—The present price of French apricot pulp is 25s. to 27s.

per cwt. Unfortunately in the past the pulp from Victoria has not
arrived in perfect condition, chiefly owing to there being too much
water in the pulp and to bad preservation. It is of the utmost
importance, if Victorian pulp is to realise the highest prices, that
every care should be taken to send the best pulp, well preserved and
with the minimum of water in it. The difficulty, met with in the past
and which has entailed loss to shippers is the carriage of the pulp
from Australia. The tins have in many instances arrived broken and
the contents, consequently, useless. It is suggested that smaller tins

than the 56 lb. ones used in the past should be tried. The French
use 11 lb. tins and although the initial expense would be probably
slightly heavier to Victorian shippers, the loss would not be so great
should any of the tins burst. The risk of breakage would naturally
not be so great, but if it is decided by the shippers to continue using
the large tins 1 would strongly recommend that the corners of the
tins be strengthened.

Raspberry.—There is a very good prospect for raspberry pulp, and
it is thought by persons in the trade that good prices will continue for

some months. The present prices range from 36s. to 40s. per cwt.
and are, if anythmg, likely to rise. The New Zealand pulp having
reached the latter figures, and having carried well, there appears to

be no reason why Victorian should not also carry well and command
as good a market. As in apricot pulp, care must be taken in packing
and to strengthen the tins. The price of good raspberry pulp ,in an
ordinary season would be about 25s. to 30s. per cwt.

Black Currant.—There is also a good demantl for black currant
pulp. The persons best able to form an opinion in London reckon
that the prices in January next will range about 50s. to 55s. per cwt.
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RAINFALL IN VICTORIA.

Months of August and September, 1903.

By P. Baracchi.
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STATISTICS.

Perishable and Frozen Produce.

EXTORTS OF PERISHABLE PRODUCTS DURING THE FINANCIAL

YEARS 1901/2 & 1902/3, AS PER CUSTOMS' FIGURES.
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PERISHABLE AND FROZEN PRODUCTS DELIVERED FROM THE
GOVERNMENT COOL STORES, FOR THE MONTHS OF JUNE,

JULY, AUGUST & SEPTEMBER, 1903-1902 RESPECTIVELY.
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EXPORTS OF PERISHABLE AND FROZEIil PRODUCTS DURING JUNE,
JULY, AUGUST. AND SEPTEMBER, 190il AND 1902 RESPECTIVELY.
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THE SHORT COURSES OF INSTRUCTION TO FARMERS

AND FARMERS' SONS.

Bij F. E. Lee.

The short courses of instruction to farmers and farmers' sons,

held throughout the State during the past winter months, have met
with such unqualified success, that a I'e'siew of the aims and objects

of the movement is apjjropriate.

It has been apparent for years past, to students of Victorian

agriculture, that a radical change was necessary in order to place the

standard of farming on a higher scale. How to bring about this

change, and to still retain the sympathetic co-operation of the

farmer himself was the problem. The proverbial aversion of the

farmer to innovations was the chief obstacle to overcome—this done,

and the monetary advantages of the change made manifest, the

rest was easy.

Matters were at this stage some few years ago, when the use of

artificial manures, imprt)ved methods of cultivation, and use of the

grain drill were advocated throughout the Korthern grain districts

by a series of vigorous lectures. There is little need to recall the

enthusiastic response that was accorded to the efforts of those who
formulated and carried out the pioneer work in these directions. The
restoration of his almost worn out soils by artificial aids, revealed to

the practical farmer the advantages of the application of scientific

methods to his business. The demand for information in the shape
of lectures increased rapidly, and the advice was eagerly made use of.

Following (ui the practical benefits derived from scientific methods
properly applied, came as a natural sequence, the desire of the farmer
to have his sons instructed in modern methods of agriculture.

To meet this growing demand for information, the present short

course system of lectures was instituted, and judging from results,

seems to have filled a long-felt want.

Inauguration in Victoria.

Inaugurated by Mr. Williamson Wallace, shortly after his appoint-

ment as Director of Agriculture, the idea was first put into effect

during the winter months of 1902.

The winter months were selected in which to hold the classes, as

at that time farm work is less likely to be disturbed tlian at any other
period of the year.

It was decided by the Director to conduct the classes under the
auspices of the country Agricultural Societies whose co-operation
in the movement was secured by an invitation addressed to them to

secure the names of farmers, farmers' sons, or persons working on
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farms, wlio were desirous of having- tlie short courses of instruction

established in their district. A class was promised to each of the

three districts securing the greatest number of students. Being
warmly endorsed by the country press, and well received by the

farmers themselves, the movement was a popular one throughout the

farming districts. Out of a number of districts, Tatura, Bacchus
Marsh, and Charlton were successful in having classes allotted to

them.

The Subjects Dealt With.

A programme of lectures was drawn up, embracing all subjects

appertaining to agriculture in the broadest sense of the term. The
value of tillage, advantages of a rotative system of cropping, uses

and valuation of artificial manures, results of manui-ial experiments
in Northern, Central, and Southern Victoria, dairying, the breeding
and management of live stock, viticulture, poultry management,
agricultural botany and chemistry, as well as the diseases to which
the various crops are subject were all dealt with. In addition to

these subjects on which lectures were given, there were practical

demonstrations of vine pruning, cattle speying, and the preparation of

poultry for table use and for export, held during the Course. The
lecturers were drawn from the different branches of the Agricultural

Department, one or two gentlemen from outside being also included.

The First Classes.

The first class was opened by the Director in person, at Tatura,

on August 26th, 1902. A considerable amount of interest and
enthusiasm was manifested in the new idea by the farmers of the

surrounding districts, and in addition to a large attendance of students,

there were present a number of persons of riper years, desirous of

making themselves acquainted with the more modern methods of

their own business.

The attendance of students throughout the class was well

maintained, though the term of two weeks, was generally considered

to be too short to permit of a thorough study of such subjects as

agricultural chemistry and botany.

The second class was opened at Bacchus Marsh, on September
8th, 1902, with a large number of students enrolled. Only lectures

suitable to the local conditions of farming and climatic conditions

were delivered. Although with widely different conditions to the

previous class, there seemed to be the same eagerness on the part of

the students to better their knowledge in the various branches of

agriculture.

The third and last class of 1902 was opened at Charlton, on
September 22nd. The spring having by this time well advanced, the

effects of the late disastrous drought were just begining to be severely

felt. Notwithstanding, however, the poor prospect ahead of them, the

farmers of the district welcomed the advent of the classes, and
showed their appreciation by maintaining a good attendance through-

out the duration of the class.
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The Ai'i^ROVAL of Outside Bodies.

Prior to the terniiuatiou of the class in each centre, an exam-
ination was heldj the attendance of students at which was purely

voluntary. Recognising the extreme value of technical education in

the direction of agriculture, the Australian Natives Association olfered

a gold medal for competition at all centres, to become the property

of the student gaining the highest number of points at the examina-
tions. This incentive was productive of the happiest results, and a

number of tine papers were sent in from each centre. A student

attending tho' Tatura class, Mr. A. Baldwin, was successful in

winning the A.N. A. gold medal, with a series of highly creditable

papers. The medal was subsequently publicly presented to Mr.
Baldwin, by the President, at the annual meeting of the A.N. A.,

held at Daylesford.

It is worthy of note, that the splendid library of approved text

books, attached to the class at each centre, was freely made use of

by the students, and there is every reason to believe that home
reading contributed in no small degree to the success of the examina-
tions.

The Continuation and Extension of the Classes in 1903.

The complete success which attended the classes in their initial

year, made it abundantly clear that there was a strong desire on the

part of young farmers to better their knowledge of the more
theoretical side of Agriculture, but in order to secure more per-

manent good resvilts, it appeared necessary to not only extend the

length of the term of the classes, but to increase the number of

centres. The management of all details in connection with the

classes, was placed in the hands of Dr. Howell, the Chemist for

Agriculture, whose Branch was represented by five lecturers. Applica-
tions were again invited through the country Agricultural Societies,

with the proviso that unless a guarantee of 40 students, over the age
of 16 years, could be given, no class could be allotted. A sum of

£500 was placed at the disposal of the Director by the Council for

Agricultural Education for the purposes of meeting and defraying
the expenses in connection with the classes.

The following districts gave the required guarantee, and classes

were allotted to them—Boort, Warrnambool, Maffra, Shepparton,
Geelong, and Kyneton.

The lecturers were Messrs. Lee, Garnsworthy, Robertson, Osborn,
and Trend, of the Chemical Branch ; Messrs. Archer (dairying) and
Hart (poultry), of the Dairy Branch; Adcock, Viticultural Branch;
Meeking and Cock, Fjiitomological Branch ; with Haile (wool
sorting), and Hawkins (poultry), of the Working Men's College.

Dr. Cherry also delivered a lecture at Maffra, Warrnambool, and
Kyneton, on dairying.
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Baxiik ov Subjects axd Teum of Class.

The programme provided for three lectures per day of an hour
each, in the afternoon, for a ]:)eriod of four weeks, at each centre.

The subjects covered a broader field than the previous year. Special

prominence being given to the latest manui'ial experiments in the
Northern, Central, and Southern portions of the State—the feeding
and composition of suitable rations for stock—wool-classing—-poultry

breeding, and Agricultui'al Chemistry.

The Class at Boort.

Having been deputed by the Director to open the classes in each

centre, the writer of this article opened the first class at Boort, on
June 2nd. From the outset the class was well attended, improving
in fact as the term jirogressed. It was pleasing to number among the

students who attended daily, the President, Vice-President, and some
members of the Committee of the Boort A. & P. Society. At the

conclusion of the class, resolutions were moved by the students^

expressive of their appreciation of the efforts of the Director in

affording them the opjiortunity of ol)taining tlie most modern informa-

tion relating to agriculture.

Mr. Robertson, who had for a time conducted the class, was
presented with a pipe by the students, as a mark of their appreciation

of the painstaking manner in which he had done his duty. The number
of students who submitted themselves to the voluntary examination

during the last week of the class, and the number -of points awarded
in each subject, will be found in the siib-joined tables.

TuE Class a'I' W'arrnajibool.

The Warrnambool class was opened on June 22nd, with a large

number of students enrolled. Lectures suitable to the soil conditions^

climate, and range of cro])s only were delivered.

Here, again, the President of the A. & P. Society showed his

sj^mpathy with the object of the class, by attending frequently and
briuffino' numerous visitors.

The average daily attendance of students for the term of the

class was not as good as it might have been, an explanation for which

might be found in the dithculty that many of the students experienced

in absenting themselves from home, while carrying on business as

dairymen, it will be remarked that at other centres where the

dairying industry is an all important one, the average daily

attendance has been low, so that doubtless the explanation given is

a most feasible one. In the purely farming districts, the daily

attendance was more regular. The results of the examinations will

be found below. Prior to the closing of the class, resolutions were

passed by the students, thanking the J)irector for allotting a class to

Warrnambool, and Mr. Osborn, on behalf of the lecturers, for the

valuable information which had been imparted.
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The Class at Mapfka.

The Maffra class was opened on -June 29tli. Being- a daiiying

district the attendance of students was uev^er very large, although a

fairly large number attended intermittently. Students from Sale,

Cowwarr and Briagolong (all places 12 to 16 miles distiint) attended

frequently.

The class was brought to a close with \^otes of thanks on behalf

of the students and of the A. & P. Society to the Director for his

efforts on behalf of the agricultural community.

The Class at Shki'pakton.

The Shepparton class was opened on July 20th, in the presence

of the President and Vice-President of the A. & P. Society, prominent

townspeople, and a large gathering of farmers and students. The
a,ttendance of students was most regular and punctual throughout the

duration of the class.

The number who submit themselves to the voluntary examination

is perhaps the best guide as to the interest slujwn by the students in

the work.

Some 50 per cent, underwent examination, an extra incentive no
doubt being a gold medal offered by the Hon. George Graham,
M.L.A., for the student gaining the highest number of marks at the

Shepparton class. As will be seen elsewhere, Mr. A. S. Crooks
gained not only Mr. Graham's medal, but also the gold medal offered by
the Australian Natives Association for the best student at any class in

the State, with the splendid record of 674 marks out of a possible 700,

The Shepparton Agricultural Society, on the occasion of the

local show, some two months after the termination of the class, enter-

tained the Director and a number of the lecturers at a social, during
which the high value of the work initiated by the Director was
specially commended. Mr. Garnsworthy, the lecturer on chemistry
was presented with a travelling clock by the students as a mark of

their esteem for his efforts on their behalf.

The Class at Geelong.

The class at Geelong, which was held in the Gordon Technical
College, kindly placed at the disposal of the Director, was opened on
July 27th. Previous to the opening of the class the lecturers were
entertained at luncheon by the Agricultural Society. Speeches
thoroughly endorsing the system of technical education and in cordial

approval of the efforts of the Director were made by the President of

the A. & P. Society and other prominent gentlemen present.

The attendance of the students was uniformly good and regular,

many coming long distances daily by road and rail. A gold medal
was donated by H. M. Sutherland, Esq., for the student gaining the

highest number of marks at the Geelong class.

Special classes in chemistry and woolsorting were held during
the morning for those students who were desirous of following up
those subjects more thoroughly and to occupy the time of students
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coming' from otlier towns. These special lectures, wliich were
delivered by the gentlemen attached to the Gordon College im those

subjects, were fairly well attended.

The number who submitted themselves to examination and the

general good standard of the ]japers is an indication that the lectures

were closely and intelligently followed.

Mr. Osborn, the lecturer in chemistry^ was the recipient of a

gold medal from the students attending the class to mark their ap-

preciation of the manner in which the class had been conducted while

in his charge. Resolutions were also passed by the students expres-

sing the opinion that they had received a mass of most useful and
practical information, and hoping that the class would be held in

Geelong another year.

The Class at Kyneton.

The class at Kyneton was opened on August 17th. The atten-

dance of students was most satisfactory up to the period when the

class was adjourned for a week for the Melbourne show ; after

resuming the number attending fell off considerably. The lateness of

the season, combined with most unfavorable weather conditions also

militated against regular attendance.

A gold medal for the most successful student attending the

Kyneton class was donated by J. Thomson, Esq., of Kyneton. By
the results of the examination it will be seen that the Kyneton class

compares very favorably with other centres.

Before closing the class hearty votes of thanks were passed by the

students to the Director and to the lecturers, particvdarly Mr. Trendy
who had been some time in charge at Kyneton, for their unfailing-

courtesy at all times.

A Ceitici.sm of the Work in 1903.

There was every cause for congratidation on the work of the

classes in 190o. The extension of the term to four weeks and the

regular attendance of students during that time proved unmistakably
the value set on the information by the students themselves. The
splendid response to the voluntary examinations and the generally

high standard of the papers were most gratifying to the lecturers.

The tables given below will bear out in every particular the state-

ments that have been made regarding the interest and attention

shown in the work.

The average daily attendance at the various centres Avas : 42 at

Boort, 25 at Warrnambool, 19 at MafFra, 47 at Shepparton, 85 at

Geelong, and 20 at Kyneton. These figures do not include the

numerous visitors and the laro-e gatherino's of ladies who attended
some of the lectures, those dealing with poultry in particular.

In a series of examinations on multifarious subjects it is perhaps
of interest to note how the particular subjects were answered fromi

the point of view of numbers. Comparisons of one centre with an-

other will show that approximately about 50 per cent, of the students

submitted themselves to examination.
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NUMBER OF STUDENTS EXAMINED AT
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general interest taken in the lectures, and is a matter of congratula-

tion for the lecturers themselves.

EXTEACTS FROM THE RePOBTS OF LECTURERS.

Mr. Lee, writing of the examination papers submitted to him for

correction, says :
" The answers to the questions were as a rule full

and com|)lete. One question in particular, however, proved a stumb-
ling block to the majority of those who submitted them.selves for

examination, and that was the valuation of an artificial manure from
a given imaginary certificate. This being a matter of considerable

interest to most agriculturists, it is to be regretted that the method
of valuation and the correct unit values was not more thoroughly
understood. Questions relating to the feeding of stock evoked some
fine answers, showing unmistakably that there is a strong desire to

know more of this important side of husbandry."

Mr. Hawkins, the lecturer on poultry breeding and management,
says :

" The papers examined indicate that the students have given
very keen attention to the lectures and have gras{)ed the main points

with a considerable degree of accuracy. With the knowledge, which,

as evidenced by the answers, they now possess, they should be in a
position to make a good and promising start in the development of

the poultry industry."

Mr. Hawkins also notes with pleasure the large attendance of

ladies, and the interest they showed in his lectures.

Mr. Haile, the lecturer on sheep breeding, and demonstrator in

wool sorting and classing, writes most enthusiastically of the papers
submitted to him. He says :

" As a whole the papers are exception-

ally good and great interest was shown in all the demonstrations. I am
exceedingly gratified at the result of my examination, which shows in

a great measure that the instruction given has been retained."

Numerous invitations were extended to Mr. Haile to act as judge in

the sheep and wool sections of country agricultural shows, which he
was reluctantly compelled to decline.

Mr. G. H. Adcock, whose lectures embraced agricultural botany
and viticulture, writes as follows :

—" On the whole the papers show
that the students have taken an intelligent interest in their work

;

some of the papers are highly creditable. From numerous enquiries 1

have had it appears that many of the students propose to continue

their study of agricultural botany, thus showing that their interest

has been roused."

Mr. Archer, who dealt with the subject of dairying, writes :
" 1

am pleased that many of the answers to questions were particularly

good, and indicate that an intelligent interest has been taken in the

lectures generally."

Mr. Cock, who lectured on Insect Pests and Plant Diseases at

the Boort and Warrnambool classes writes :
" 1 consider the papers

highly creditable, and feel sure that more than the usiial amount of

interest has been taken in the subject."
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Mr. Meekingj who dealt with the same subjects as Mr. Cock, at

Maffra, Shepparton, Geelong, and Kyneton, writes—" Generally

speaking;, the questions were fairly well answered ; the chief failures

being in those relating to the diseases of fruit. Those referring to

cereals, root crops, and grasses were, on the whole, well answered."

The subjects of theoretical and agricultural chemistry were dealt

with by Mr. Robertson, at Boort and Malfra ; Mr. Osborn, at

Warrnambool and Geelong ; Mr. Garnsworthy, at Shepparton, and
Mr. Trend, at Kyneton.

Speaking of those centres where he lectured, Mr. Robertson^
says—" The answers received were, on the whole, of a high standard-

The questions on theoretical chemistry were, almost without excep-

tion, better answered than those on agricultural chemistry."

Mr. Osborn, writing of the papers from Warrnambool and
Geelong, says

—

'' The papers as a rule, were of a high order—the

students seem to have realised the important bearing that chemistry
lias on agriculture, and have made a corresponding effort to under-
stand the subject."

Mr. Garnsworthy, writing of the Shepparton class, says—''The
lectures were followed with close attention by the students, particularly

those dealing with the analysis of soils and manures, and advanced
agricultural chemistry."

Mr. Trend, speaking of the Kyneton class, says—" The students
took a great interest in the class, and expressed themselves as having
greatly profited by the information given. The answers to the

questions on chemistry were on the whole well answered, showing that

subject had been closely followed."

The Educational Valuk of the Classes.

It seems abundantly proved, that the object with which the classes

were instituted, viz., to afford information and to give advice on all

matters relating to agriculture, has been more than fulfilled. The
resolutions that were moved by the students themselves, at the

termination of the class in each centre, were sufficient guarantee that

the information had fallen on receptive ears. The public testimony
of the worth of the instruction, cannot fail but to l)e most gratifying

to the instigator of the movement in Victoria.

The method of imparting information by means of short, popular
lectures, couched in such language as to be readily understood, seems
to have been accepted as being the simplest way of instructing

students. At the conclusion of a lecture, questions are invited, and
any particular ])oint re-explained. By this means, both students and
lecturers are brought into closer contact with one another to their

mutual advantage.

The examination papers throughout are the reflex of the interest

shown by the students, and the careful following of the different

subjects, has been commented on by every lecturer.
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The educational value of sucli courses of lectures as those just

concluded, is enormous. In the first place, it brings together a
number of young men, for the most part well acquainted with all the
practical work of the farm, yet often knowing little or nothing of the
" why " or the " wherefore " of any operation. The diiferent opera-
tions in the cultivation, preparation, and sowing of a field have each
a definite object, and unless the reason fi)r certain manipulations is

understood, then success can only be partial, because there is no
standard to work up to. That there is a desire for wider and more
extended information on agricultural matters is clearly evident.

How this increasing demand will be dealt with in the future, is

yet a matter of conjecture, but as a sign of the times it is significant,

that Victorian farming shows an all round improvement, both in

treatment of the soil, selection of seed, and methods of cropping, and
this improvement is without doubt due to the recognition of the fact

that what was good enough ten years ago will not answer to-day.

Thanks of thk Lecturers.

In concluding this article, I may be permitted to express the deep
appreciation of the lecturers of the uniform courtesy and good
discipline shown by the students.

Friction of any kind was unknown, and there is every reason to

believe that these cordial relations existing between the instructors

and the students contributed in no inconsiderable degree to the success
of the classes.

Detailed Results of Examinations at each Centre.

BOORT.
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tudent's Name.

Bud^e, K. .

.

Milne, A .

.

Barber, N. ..

Campbell, A.

Anderson, W. J

Haberfield, J.

Jukes, F.

McGhie, M.
McPhail. A.

O'Neil, M. ..

Henderson, W.
McGuiness, A.

McLeod, M
McGuiness, M.
McGuiness, R.
Trigg, J. ..

WARRNAMBOOL.

Hawk-
ins.

54
72
(jl

38
58

80

41

44

80
28
43
32

30
4G
3C>

15

65
70
65

71
50
30
50
40
40
60.

40
20
40
25

10

100
95
75

i)0

82

93
80
92
93

65
85

70
60
70
80

Adcock Archer.

80

70
83

85
85

60
80
()5

50
58

84

69
85

79
67
79

69
34
55
42

72
65

77
45
42

Cock.

63

55
30
35
50
40

50
30
25

15

25

15

82
53
67
64
66
64

43
38
32

15

528
484
466
462
458
446
413
343
325
283
240
212
207
201
168

15

Maximum
Number uf
Marks

obtainable.

700

400
500
400
500
400
100

MAFFRA.

Student's Name.

Evans, F. .

.

Napper, T. .

.

Steggall, J.
..

Napper, A .

,

Turner, W.

.

Caffrey, H. .

Fogartv, W.

87

57

74
45

46

37

Hawk-
ins.

70
70
50
50
45

Haile. lAdcock Archer.

83
81

50
65

65

96
70

75
40
35

90
82
60
(iO

50

73
48
46
29
32

10

Robert-
son.

89
92
43
58
10

598
502
449
332
288
120

37

700

400
100
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GEELONG.
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THE UTILITY OF OUR VICTORIAN FORESTS.

By A. Tatluwi, Esq.

It is well within the memory of residents of Victoria, that with
the exception of a few grassy plains, the whole of the State was at one
time covered with forest, which consisted of trees of largest size where
soil and climate favoured, and dense, though stunted scrub in the
more and regions. These reproduced themselves, and each year saw
a stronger growth, that in time would prooably have even covered
the grassy plains. Man, in the shape of the aboriginal, did little

damage to the forest, his instincts not tending to settlement or ao-ri-

cultnre. But with the advent of the white man began that inter-
ference with nature that has brought the State of Victoria down to-

its present state of limited forest areas. The time has long since
arrived when steps ought to be taken to prevent a further reduction
of those areas, or in a few years it will be necessary to re-plant, as is

happening now in South Africa, at best a costly task.

As long as Victoria held large areas of forest, their j^roduce was
considered nature's free gift, even a waste and cumbersome produce;
men took it, destroyed and wasted it. The produce of centuries was
destroyed utterly in places, in less than a quarter of a century.
Soon a cry will go up, and is doing so to-day in parts :

" Give us some
forests." Hence Forest Utilization, being the oldest branch of
Forestry, cannot be too urgently brought before the public.

As time has progressed and population increased, more land was
required for agricultural and jjastoral purposes, and this was taken
from forest areas ; reckless cutting and bui-ning has destroyed more
forests, and to-day signs are not wanting to show that the remaining
woodlands—except at isolated and unexploitable spots—cannot con-
tinue to produce all we require. This gives rise to another branch of
Forestry—Forest Protection.

Forests are of great economic value both to man and nature. To
man, chiefly through their produce ; to nature, by the influence thev
exercise on climate, moisture, stability of soil, and the healthiness of
the country.

To a State the forests represent a valuable asset if properly
managed—First, by the produce they yield ; second, by the capital
they represent ; third, by the work they provide.

Forest Produce.

Wood, the chief produce of forests, is universally used, viz. : ship-
building, machinery, industries, agriculture, furniture, etc. Iron now
competes with timber and coal with wood fuel, but, nevertheless, wood
is still absolutely necessary, and likely to remain so. Take, for
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instance, the comparatively recent demand for wood paper pulp

—thousands of trees are annually converted into paper. Germany
uses in this way 40,000,000 cubic feet per annum, and she is not the

only country doing so. Another industry, where wood has taken the

place of stone, is in road construction. The State of Victoria may
not participate in the paper pulp industry, but she can in wood paving-

blocks. Mines must have timber and firewood, so that as far as the

State is concerned the demand for her chief forest produce is likely to

be large, and with little chance of decreasing.

Next to wood, as a forest produce minor products often take a not

inconsiderable position. All produce other than wood and firewood

is included under minor forest produce. This term covers a variety

of articles, bark for tanning, bark for dye stuifs, turpentine, resin,

gum, fruit, seeds, fibres, grass, moss, peat, honey, wax, and numerous

other substances not found in Victorian forests. The wattle bark

industry of the State in some forests far exceeds in revenue any other.

It is estimated that minor forest produce is imported into England to

the value of £8,000,000 annually.

Capital Represented by a Forest.

The capital invested, so to speak, in a forest is represented by the

soil and the products growing on it. If the forest is worked irregu-

larly the capital must fluctuate ; but if a proper system is adopted

and the work systematically conducted, an equal annual return is

assured, and the capital remains unchanged. The soil represents the

fixed capital, and the growing stock the shifting capital in forestry.

The proportion of the one to the other is influenced by the treatment

the forest gets. In a coppice forest, which we call scrub country, the

fixed or soil capital is as a rule greater than the shifting ; but in high

forest, where the trees are left for milling purposes, the shifting

capital far exceeds the fixed. Let us take as an example an area of

100 acres. This is divided into 100 one acre lots ; in No. 1 lot the

seedlings are one year old, in No. 2 they are two years old, and so on

up to No. 100 lot, where they are 100 years old. This lot is cut over,

and as is the case with Victorian forests, natural reproduction will at

once follow. There will then be 99 lots still left stocked with trees

from one to 99 years old, the following year No. 99 lot will be 100

years old and will be cut over, and so on each succeeding year till the

first felled lot is again arrived at, at the end of 100 years, when the

same order of things is gone through, ad infinitum. Without this

system of age gradations it would be impossible to obtain a regular

yield of trees 100 years old. The above system of forestry is known

as the Eotation System, and is undoubtedly the system most suitable

to Victoria.

The above example clearly proves that the shifting capital increases

with the length of rotation or full maturity of the growing stock,

that the growing stock is at first smaller than the value of the land,

about equal to it when half grown, and exceeds it when fully matured.
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Considerations Affecting the Investment of Capital

in Forestry.

Forests do not require artificial manuriug, they require less mineral

matter from the soil thau field crops^ and they return to the soil in the

shape of leaves more substance than field crops. They also protect the

soil by their crowns^ and naturally conserve and create a thick layer of

humus, hence forests can be grown with success ou poorer ground than

field crops. Therefore, the inferior ground is left for forests, whilst the

better is allotted to crops. Forests are subject to many dangers

;

storms, fires, human agency, animals, and insect pests. Field crops

are only exposed to these dangers for a short period, say one or two

years, and from their limited area are more easily protected, and if

destroyed can be replaced in a year. Not so a forest. It is exposed

for a long period of years, and its large area interferes with its pro-

tection. A fire may destroy the whole of the growing stock, that has

taken 20 to 30 years to grow. Storms will uproot and break oif the

crowns of trees, and cases have occurred in Victoria clearly showing

how disastrous a storm can be. Insects can and are doing terrible

damage in some of the existing- State forests, both as borers and leaf

destroyers.

Mistakes made in the cultivation of field crops can be rectified in

a year or so, but in forestry a mistake in working or in planting the

wrong species is often not detected for years. From this it can be

seen that losses are greater from want of care in forestry than in

field crops.

Forest produce is bulky, far more so than field crops, therefore

forests must be preserved as near a market as possible, and their

produce consumed within a limited distance. Water transport is the

old cheap one, but Victoria possesses no great facilities in this way,

hence it is absolutely necessary to secure forests as near railways as

possible. Even now the cost of transport on forest produce is becom-
ing a serious tax on the consumer. The capital invested in a forest

stands great danger of being trenched on, far more so than on a farm
or sheep station. A farmer may overcrop and reduce the value of his

land, a station may overstock, but both can be easily detected and
rectified ; whereas, seeing the capital in a forest is represented by the

growing stock, and from this the annual return is looked for, an

ignorant forester could easily consume much of his capital by trying

to show large returns, without being detected or even without know-
ing it himself, doing thereby in two or three years damage that it

would take ten or more years to put right, let alone disorganising the

whole of the system of working the forest. Such mistakes are

common in forests, and Victoria has had her full share.

Forests are all over the world burdened with rights or servitudes.

In Victoria the only recognised right is that belonging to the miner, and
without doubt it is the severest a forest has to contend with. In most
countries forest rights have existed for ages. In India, for instance,

villages existing near forests have the right to collect produce and
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graze cattle within certain areas ; in Europe and in ancient times

even in England, a right to hunt deer and wild boars was acknow-

ledged. These rights or servitudes may attach to one individual or

a house even^ in such a case it became extinct witli the death of the

individual. Rights interfere with and depreciate the value of the

property. Let us take the case of a " miner's right." The miner is

at liberty to enter any forest, peg out a claim, sink a shaft, or series

of shafts, fell all the timber on his area, and helj) himself largely

outside it. He may change his site as often as it jjleases him, his

system of cutting timber is wasteful and outrageous, his carelessness

with fire often leads to serious damage to the forest. His workings,

as a rule, cover large areas, and run in lines, thereby cutting the

forest up into a series of isolated blocks, impossible to traverse

except on foot, making the exploitation of the forests a most expensive

item, and all this, for a matter of a few shillings. For ten shillings

a miner can easily, even unthinkingly do damage equal to twenty

pounds.

Labour Required in Forestry-

Forests give lal)Our in a number of ways.

First.^—General control and work done in forests.

Second.—Transport of produce.

Third.—Industries dependent on forests for their material.

-General Control.—At present the system of working the Victorian

forests does not give much labour, but as a proper system is gradually

brought in, the amount of labour required will clearly ]irove how
useful a forest is to a State. The amount of labour recpiired is

governed by the system of management. It would not be beyond

the bounds of possibility to say that if put under a proper system and

thoroughly worked, the State forests would require two days' work
per acre per annum, but such a state of things will take a long time

to arrive at. At |)resent the forests em])loy too few labourers, and

are suffering accordingly.

Tratisport of Produce.—This branch of forestry gives a fair

amount of work in Victoria. The demand for mining timber and

firewood gives work to a number of carters, who would otherwise be

idle. It also gives work to farmers living near the forests, during

the slack season of the year.

Forest Industries.—The produce of forests gives work to millions

of persons all over the world. The working up of the raw material

into marketable products, and the amount of labour em])loyed, could

not be correctly calculated—seeing that the scope of work covers

from ship, bridge, and house building down to toys, pencils, and

matches.

Influences of Forests on Climate and Soil-

Temperature of the Air.— 'Vhere are ancient records to clearly

prove that forests were in ages past considered to affect the climate,.
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the rainfall, regulation of moisture, and the healthiness of countries.

In modern times observations on the most accurate basis have been
undertaken, in Europe, America, and India, to prove effects of forests
on temperature and rainfall. The system adopted was to have an
observation station situated in the forest under the shade of high
trees ;

another station outside the forest, in the open, and at some
distance from it. The readings were taken two and three times a day,
and in two cases, every hour. The results proved, that on the whole,
the forests slightly reduced the temperature of the air. It also

proved that the difference in temperature was greatest in summer,
least in winter, and about equal in spring and autumn, also that the
temperature of the forest was higher during the night, and lower
during the day, than on open ground, this last difference was most
pronounced during summer.

Terrvperature of the Soil.—The temperature of the soil is governed
by that of the air, and the conclusions arrived at were, that the mean
annual temperature was nearly the same from 1 foot to 4 feet down,
and that the mean annual temperature of the forest soil is decidedly
lower than that of soil in the open, in summer by nearly 7 degrees, but
very little in winter. The effect differs also in dift'erent species of
forest, an evergreen forest showing a greater reduction in temperature
than a deciduous. From the foregoing we may conclude that the
climate in forest countries is more equable than in open countries,

and the temperature of soil and air in forests is slightly lower than
in open countries, while vegetation starts later in forests than in the
open.

Hot countries may benefit by forests, but those countries removed
from the equator may suffer where the temperature is already lower
than is good for field crops. Plants grown in the open, suffer more
from drought, and early and late frosts than those grown in forests.

The Moisture of Air.—Science teaches us that air can only hold
a. certain quantity of vapour—this increases and decreases with the
temperature. When more than the maximum is reached, it becomes
ffuid. The vast sheets of water that cover the earth's surface
govern, to a great extent, the humidity of the air; still the forest

vegetation must exercise an effect, owing to the reduction of

temperature within its sphere of influence. Careful experiments go
to show that the mean annual excess of humidity in forests ranged
from 8 to 10 per cent, and it is a known fact that a dry current of air

passing through a forest becomes moist ; so much so, that precipita-

tions may be caused. Dew is also formed in greater quantities near
a forest than away from it.

Rainfall.—The much discussed question as to how far forest

growth can or does influence rainfall remains still unsolved. It is an
undisputed fact that forests can affect precipitations, since forest-air

is moister than air in the open, and the trees do affect the movement
of air. But rainfall depends chiefly on other more powerful agencies,
compared to which, the forests powers ai'e but small. Elevation
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above the sea is the most powerful agent at work in cansiug I'ain ;

when elevation combined with forests exists, the result is undoubtedly
in favour of a heavy rainfall. It has often been admitted that forests

situated on plains do not affect the rainfall. Observations are still

being recorded, but so far no more reliable data are forthcoming.

Feeding of SjJringti.—Not unusual sights in Victoria are the

enormous gullies that are seen forming in different parts of the State^

where no gully existed before. In some instances these have ruined

prosperous properties, burying whole paddocks in worthless silt and
gravel. In other places the ground, if sloping at all, has had every

particle of top soil washed off' it, and either hard clay is left, or an
impenetrable mixture of gravel and clay. Eain falling on these

areas runs oft' at once, causiug a rapid rise in the level of streams

and often floods. No moisture can penetrate the gruuud, and instead

of the rises and hills absorbing the moisture and allowing it to per-

colate slowly through the earth, it all pours oft' in a short space

of time, causiug devastation and often as not hiTidslips. The cause

of all this trouble is easy to see—deuudation of the forests. Of the

amount of rain falling on a forest it is estimated one-fourth is inter-

cepted in the crowns of the trees, and the balance falls to the ground,,

whei-e it is in turn soaked up by the humus, which has the property

of absorbing a great quantity of water and retaining it for some
time. Most of this water soaks eventually into the ground, and goes

to feed springs. That unabsoi'bed finds its way to the nearest stream,,

and as its progress is i"etarded, it naturally keeps the stream running
longer than if the water rushed down in a flood. From this it may
be gathered that it is absolutely necessary to ensure a steady water
supply, that a large area of forest should be retained on a river

catchment area, and in fact on all hills. Again, to protect the soil,,

it is necessary to retain a well-preserved forest on the slopes, for

where these have been water-worn, re-afforesting is a difticult matter.

In some places the ])rocess of re-planting has only been possible

after erecting dams and walls to retain the little soil that remained,

until such time as the young trees were strong enough to do it for

themselves. Forests also protect the soil on low lands, and it is

familiar to most sea-side residents in Victoria how enormously the.

shiftiiig sands on the coast are intruding since cattle and other

agencies have destroyed the grass and shrubs. In France, in Algiers,,

and in central India, vast areas of drifting sand have been checked

by planting forest trees. Forests also prevent disastrous air currents.

Cyclonic disturbances will often lay large tracts of country bare.

These do much damage to forests, but it is often noticed that after

striking a forest, the force of the cyclone is checked, and in cases of

severe whirlwinds, the air-current is completely broken up.

Animal Life in Forests-

The importance of forests as reserves for animal and bird-life

should not be overlooked. It is unfoi'tunate that pests in Victoria,

such as the rabbit, find a sure and safe retreat in the forests. But
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on tlie other liaud, useful birds also find in them a sanctuary. Around
the large towns bird-life is being fast destroyed by persons who
possess a cheap gun. This wanton destruction is extending to the

country^ and already some forest areas are suffering severely from

insect pests, and a dearth of bird-life. The wholesale destruction of

trees also is tending to lessen the supply of these only true insect

destroyers.

Should our Forests be Protected?

In conclusion^ the question Victoria has to ask herself is—Is it a

wise policy to protect our forests or not ?

If the State finds she can import her necessary timber, and if

she finds the direct beneficial effects of forests as shown in the fore-

going are not necessary, then she need not trouble. But if she finds

the timber to meet her requirements cannot be imported except at

enormous cost, and that climatic and mechanical effects are endangered,

then it is her duty to protect her forests and utilise them to the fullest

extent.
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TAKE-ALL AND WHITE-HEADS IN WHEAT.
(Ophi bolus graniinis, Sncc.)

Bij D. McAlpine.

After a long' and disastrous droughty the present season lias been
remarkable for a luxuriant growtli whicli lias seldom if ever been

equalled, and not only does this apply to fodder and forage crops,

but also to the wheat-fields, with their abundant harvest. The
favourable season, however, is not without its drawbacks, for it has

also encouraged the growth of various fungus parasites, which have

tended in some degree to diminish the bumper yield which was
naturally expected.

The rust in some instances did considerable damage, bu.t generally

speaking, the crops were too far forward to suffer much from that

cause when it appeared. It was mostly confined to the flag, and did

not develop to any great extent on the straw, so that the grain was
not affected as much as was at first feared. There was a considerable

amount of flag smut too in some crops, and they suffered accordingly
;

but this disease was not very widespread. Over a large area, how-

ever, there were strips and patches in which the wheat-plants seemed

to have been arrested in their growth, and in these there were only

miserable stunted specimens, dying off at various stages while still in

the blade. Such patches have long been known to farmers as take-

all, which is a convenient and expressive term to indicate that owing

to some cause or other, nothing is left but the withered remains of

dead plants. Even in driving past the wheat-fields these gaps in the

crop are easily seen, and often fairly numerous. Then as the season

advanced, and the ears began to appear, it was found that wheat-

plants which promised well, and had fully formed heads, did not

develop grain, or if they did, it was shrivelled and almost valueless.

The plants were not only dead at the top, but also from the root

upward, and the whole had a bleached ap])earance, so that the name
of white-heads has been given to this disease, from the striking

appearance of the ears as if prematurely ripe. A solitary plant

might be seen in the midst of others, with well-tilled ears, or there

might be strips and patches of them, just as in the case of take-all.

Although these two diseases have long been known as destructive

to our wheat-crops, and considerably depreciating the yield, still their

true nature was not understood, and they puzzled not only the farmer,

but even those who had devoted some time to their investigation.

Their prevalance this season, and the favourable conditions for their

development have enabled me to determine the immediate cause, and

it will now be my object to show that take-all and white-heads are

both different stages of a diseased condition of the plant, caused by

one and the same fungus, which occurs at the base of the stem and

on the roots.



G. H. Robinson, Plioto.

WHEAT PLANTS ATTACKED BY THE TAKE-ALL FUNGUS (nat. siZK>-

[Opiiiobolus giiiminis, Sacc.)
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Symptoms of Disease.

It is necessary at the outset to imderstiind clearly what we mean by
take-all, for the vagueness of the term, or rather its comprehensive-

ness, might lead to almost anything being included under it which
killed the plants at a comparatively early age. While investigating

take-all this season, I have met with patches in the crop, in which a

prevalent weed had grown so thickly as to smother completely the

young wheat-plants. That this is often mistaken for take-all is shown
by the fact that quite a number of weeds have been regarded and
given as the cause of it. In other cases, there were patches where
the land was boggy, and the root-rot which brought about the death

of the plants was evidently due to this. Again, where trees have
been burnt upon the ground, the crop on these patches may also go
off. Excess of potash on burnt soil may possibly favour the fungus
and likewise be injurious to the wheat, and such a combination would
soon lead to the death of the plants. Excess of nitrogenous mature
too is unfavourable, and where old sheep camps have been, there the

plants may die out.

But the true take-all, that which is regarded by the observant
farmer as such, had invariably a special fungus at the butt of the stem
or on the roots, either in its vegetative or reproductive stage, so that

the term has now a definite meaning, and applies to wheat-plants which
have succumbed to the attacks of this particular fungus. The fungus
origin of the disease at once explains the various symptoms observed.

The general symptoms have already been given, but if the disease

is followed from its earliest appearance, it will be seen that plants

succumb at various stages of growth, according to the time and
severity of the attack, the nature of the season, and the condition of

the plants themselves.

In some spots or patches where the fungus is very prevalent, and
the young plants are attacked early, the disease may appear before

the formation of the stalk. They assume a sickly appearance, having
lost their dark-green colour, their leaves turn yellow, and soon they
shrivel up and die. Again, the attack may be later, or the plants are

better able to withstand the fungus, and so they linger on longer, but
ultimately die. The fungus spreads from a centre, attacking the

plants in its vicinity, and so dead patches occur here and there

throughout the crop, to which the name of take-all is given. But it

was quite common this season for the wheat-plant to produce its ears

and look as if it were going to fill them, but suddenly as it were,

they became bleached as if prematurely ripe, and the jilant died
from the root upwards. Every gradation has been met with
from the take-all in which the plants died young to the white-

heads in which the ears consisted of mere empty husks, or if

the grain formed, it soon shrivelled and did not come to maturity.

The farmer noticed the two seemingly distinct stages, and named
them accordingly, but generally failed to see that the wheat-
plants were dying off at different stages in various portions of the

crop. In some soils, especially rather firm sandy loams, the early
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destruction of tlie plants is hardly so noticeable as on loose friable

soils, and the plants seem better able to withstand the fungus for a

time at least, and when they do succumb, it is only after the ears have

begun to appear.

These are the symptoms which readily strike the casual observer;

but if the dead or dying plants are closely examined at the root, they

will be found more or less blackened at the butt, hence the name
given to this disease in France is "Foot-rot" or "Black-leg." And if

such plants are pulled, it will be found that the roots break off short,

leaving only a short, densely hairy and swollen portion attached to

the stem. It often occurred that new roots had been given off by the

stem above the diseased portion, and they were sometimes able to

prolong the life of the plant, but sooner or later they became unequal

to the task of keeping up the supply of food, and so death ensued.

—

(See Figs. 1 and 2^.

Conditions under which the Disease Occurs.

There is a large body of evidence on this point, only we must be

sure that it is the disease caused by a fungus with which we are

dealing, and not one due to a hollow seed-bed or water-logging, or

the plants being overrun with weeds. Not only have numerous

specimens been examined, sent from Numurkah in the East to Nhill

in the West, from Quambatook in the North to Ballarat in the

South, and from South Australia as well, but my assistant and

myself have driven over large stretches of country in order to observe

at first hand the conditions under which the disease occurred. Over a

limited area one kind of soil is seen to be worse affected than another,

one kind of wheat more susceptible than another, but when observa-

tions are extended, these distinctions often disappear.

In the Donald district, visited about the middle of November,

and which comprises some of the finest farming land in the State, I

found that while the wheat crops generally were as heavy as ever

produced in that part, yet there were a number of take-all patches

and white-heads, which would considerably reduce the expected yield.

A number of varieties were grown, but they were all more or less

affected. One farmer pointed out JDart's Imperial as comparatively

free, while another considered this variety as the worst. Queen's

Jubilee was likewise noted as very bad, while in another case it was

quite free, so that none of the varieties grown here seemed to be

exempt. Then there are two kinds of soil in the district, known as

the red and the black. The red land is best in a dry season, for it is

firm, and retains the moisture, while the black land under the same

conditions cracks and soon becomes loose and dry. The black land

is very rich, and requires more moisture, and with good rains it

becomes firm, the moisture going deep down, and causing the crop

to come up well. This season the rainfall was above the average,

being 17-97 inches to November loth, as against an annual average

of 16-17 inches, and the black land produced magnificent crops, but

in both kinds of soil the disease was found.
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There was a splendid crop of wheat growing on bh^ck soil, which
had been fallowed early (June), sown about the beginning of April
with 27 lbs. of seed, and a dressing added of 15 lbs. concentrated

superphospate to the acre. It had been fed down with sheep for six

weeks, and while the main crop was a splendid sample, and almost
ripe, a strip had to be cut early on account of white-heads. There
was no evident difference in the laud where the white-heads occurred,

but one farmer remarked that it usually appeared on the best land in

;i paddock.

South Australia has long suffered from this disease, and I am
indebted to Mr. Summers of the Agricultural Department, Adelaide,

for valuable information and specimens. With reference to some
plants sent, which showed the fungus in profusion, he wrote:—
"Most of the plants came from some of my experimental plots. I

noticed far more where potash only was applied, than where either

phosphates only or phosphate and potash was the dressing. I think,

however, this was only due to the fact that the former crop was
much thinner, consequently the dead plants were more prominent."

The opinion of farmers is most conflicting in connection with the
appearance of take-all Some say that it is worse in wet seasons,

others, in dry ; that it is not so bad in manui^ed as in uumanured land;

others, that it is just as bad ; and still others, that it may occur on a
slope or on flat land. It is generally conceded that in new ground it

only appears in small patches. No wonder that the South Australian
Commission in reporting on take-all in 18l38, said :

—" Its movements
being so little reducible to rule, experience and observation are at

fault in endeavouring to explain it, and hence conflicting ideas. This
difference perplexes the inquiry, whilst the rapid spread of the pest

and the fear that it will every year encroach upon wider tracts of

country, render close observation and study a duty of the utmost
importance." Now that take-all is known to be a specific disease

caused by a specific organism, much of the perplexity vanishes, and
our efforts in getting rid of it are directed towards a certain definite

end.

The examination of hundreds of specimens this season from
different wheat-growing districts has shown that in the best crops and
the worst crops alike, the disease appears. It is found in fallowed
and manured land as well as in unmanured, aud where constant
cropping has been resorted to. It has been met with also in newly-
ploughed land and in new land fallowed. The crops generally are

heavy and healthy, and although the disease seemed to attack manured
and unmanured alike, still in those cases where wheat had been
continuously grown, it appeared to be more generally distributed.

The fungus being in the soil, and the spores germinating readily

in moisture, as has been experimentally proved, wherever the seedling
wheat plant came within its sphere of influence there would the
disease appear. And in laud continuously cropped with wheat, the
fungus had spread and multiplied from season to season, so that the
land had become more or less impregnated with it. Another cause
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of its spread in the nortliern districts of Victoria lies in the vast

amount of dust that has been blown over large areas. It has to be

seen to be realised how the blown dust accumulates in such quantities,

wherever it is intercepted, as to bury fences out of sight, and it

was no unusual thing duriug my visit in November to drive over

buried fences. This is no doubt a fi-uitful source for spreading the-

fungus, and it may appear in any class of soil under those conditions.

There is no ditticulty then in accounting for wheat-plants becoming-

infected, and since the fungus spreads from a centre, the disease

generally occurs in patches, or it may be on isolated plants, which, in

after years, would form the centres of take-all patches. Then according

to the virulence of the attack and the condition of the plant, the-

latter succumbs at an eai'ly stage of its growth, or it may be able to-

grow in spite of the fungus and fully form its ears without being able

to produce grain, or in some exceptional cases it may even proceed

to the formation of grain. But ultimately the root and base of stem

being attacked, the plant dies before reaching its full development, and

thus there may arise the take-all patches when the young plants have-

been overcome by the fungus, or white-heads, when the plants have
had sutficient constitutional vigour to resist the fungus for a more
lengthened period. Sooner or later, however, the plants attacked are

destroyed, and then the fungus proceeds to prepare for its next

campaign by producing its reproductive bodies on the dead roots in

the soil, or on the butts of the stems just above the soil.

Various Causes Assigned-

It was only to be ex{)ected that such a widespread and destructive

disease should attract attention, and numerous theories were advanced

to account for it. In the report of the South Australian Commission (1)

already referred to, a summary is given of the views then held, and

they fairly represent the conflicting opinions which still prevail. " It

is said to result from an exhausted soil—from the presence of too

much salt in the soil—from the deficiency of some constituent element

essential to the maturing of cereal crops. It is declared to be want

of drainage, and it is said to be want of manure. It is affirmed to^

be caused by a vegetable fungus, and to be a disease analagous

to the potato disease. It is also said to be the result of insect ravages.

Scarcely any two witnesses agree on this point, whether farmers or

chemists." It was also believed to be in the seed, and there is thus

a fairly large number of explanations to choose from.

First, it was thought to be in the seed, but this view was disproved

by the fact that the same seed grew perfect plants alongside of

deseased patches, and even in these patches the seed germinated

properly at first. The disease was evidently due to something outside

the seed.

Second, it was commonly believed to be due to the want of some
constituent or constituents in the soil, necessary to the healthy growth

of the wheat-plant; in fact that it was a poverty disease. The
occui'rence of the disease in patches seemed to militate against this
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view, altliougli it Avas contended that the soil in large paddocks is veiy

variable, and that the deficiences occurred where the take-all patches

existed. This is very like begging the question, and goes on the

assumption that no manure was applied to make up for these supposed

deficiencies. But during this season at least, the disease appeared

where phosphatic manures had been applied, and the seed had been

drilled in, as wtU as where there was no manure.

Third, nematode worms are often found associated with the

disease, and the. assumption was that they were a contributing cause,

but it is seen on close investigation, that while these eelworms are

undoubtedly present, they only appear in small numbers when decay

has already been set up by the fungus, and are to be regarded as an

accompaniment rather than as a cause of the disease. The appearance

presented by the attacked ])lants is suggestive of this agency, and Mr.

Smith, of Horsham, writing to me on the subject, remarks—" Whether
they have anything to do with take-all I cannot say, but the roots of

plants affected all a])pear to be eaten off short, say about two inches

from the stems." Tlais has already been referred to as a symptom
of the disease, and is the result of the action of the fungus

which causes the decay of the roots, so that when the plants are

pulled up, if the ground is at all firm, the roots break oft" short.

Fourth, farmers often point to certain weeds as being the cause

of take-all, and although quite a number have been thus regarded, a

very common one is the so-called hunger plant (Silene gallica.J This

is a case of association and nothing more, and since such plants are

often found accompanying the disease, they are hastily set down as

the cause of it. The addition of manure, such as superphosphate, Avill

enable the wheat-plant to outstrip and overcome the weeds, though in

some cases, no doubt, the w^eds are merely there because -the death

of the wheat-plants gave them room to grow.

The ground is now clear for the consideration of the cause which
explains all the facts, and shows the various theories in their proper

light.

Disease Caused by a Fungus.

Before intelligent measures can be taken to cope with any disease,

it is necessaiy to know something of the cause or causes which
produce it, and then one is in a position to devise means whereby the

cause may be removed, or if that is not practicable, to minimize its

injurious action as much as possible. In some instances the farmer in

the course of his practice, without any knowledge of the real cause,,

may hit upon something which counteracts its effects, and as we shall

see this has actually been done in the present case, but nevertheless,

it remains true that a knowledge of causes and the effects they produce,
puts us in the way of controlling them intelligently and eff'ectively,

and without long and laborious and often fruitless groping in the dark.

It is not sufficient however to find a fungus associated with a

disease, in order to be sure that it is the cause of the mischief, for it

may be there simply as a scavenger to prey upon the decayed or
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decaying material wliicli has otherwise been prepared for it. In fact

there are many snch fungi known which are therefore called sapro-

2')hytes, and in order to settle conclusively that a fungus is a parasite,

that it preys upon the living plant and causes its decay, there must
be infection experiments carried out, and the disease produced in the

plant through the agency of the fungus supposed to be concerned.

With this object in view, a series of infection experiments was
designed and carried out by my assistant, Mr. Robinson. As each
batch of specimens was received, they were carefully examined, and
the stubble from a proportion of them was placed in sand in ordinary

flower-pots, and clean, healthy wheat of the previous year sown with it.

After eighteen days, when the wheat-plants were about six inches high,

characteristic brownish spots were observed on the young stems.

Microscopical examination showed the presence in abundance of the

young mycelium of the Ophioholus^ not only in the sheath and stem,

but also sometimes in the roots, where the same discoloration was
often observed. After six weeks many of the plants were dead and
showed in abundance mycelium identical with that in Figs. 3, 5,

6, 7 and 8. Extended experiments and observations are needed
here, and will take some time to thoroughly carry out, though it

may be said that the work has proceeded so far now that no difficulty

is anticipated in being able to raise take-all plants with the fruit of the

fungus Opjhioholus upon them from these pots. The plants in the check
pots sown in uninfected sand, remained perfectly healthy in appearance.

* Ophiobolus gratninis, Sacc.

Perithecia gregarious or scattered, slightly erumpent or immersed, smooth and
covered with numerous septate branching hyphae, globose, with straight, oblique or

slightly curved beak, membranaceous to carbonaceous, \'ery large, body 200—400
microns, f and neck up to 200 microns long.

Asci straight or slightly curved, elongated clavate, rounded at apex, subsessile,

8-spored, 90-130x11-13 microns; paraphyses slender, septate, attenuated towards
apex, longer than asci.

Sporidia sub-hyaline, fasciculate, slightly curved, usually blunt at one end and
acute at the other, slender, at first 3-5 septate, often at length 8-9 septate and promi-
nently guttulate, 70-105x3 microns.

At base of stem and on roots of Wheat.

Hendcrsonia graminis, ii.sp.

Perithecia black, punctiform, erumpent, globose with projecting neck and covered

with fuligintus, simple, septate, hyphae, more particularly on neck, dark-brown by
transmitted light, membranaceous to carbonaceous, of parenchymatous texture, about
240-360 microns diam and neck up to 200 microns long, and occasionally branching.

Sporules dark-olivaceous in mass, pale olivaceous individually, straight or slightly

curved, fusiform and acute at both ends, or blunt at one end, 7-septate when mature,

not constricted at septa, with granular contents, 32-38x4-5 microns, very commonly
35 microns long.

At base of stem and on roots of Wheat.
The perithecium is rather variable in its nature. It may or may not be provided

with a beak, and it may be covered all over with projecting hyphae or only partially,

sometimes on the neck and sometimes only at the base.

This appears to be the pycnidial stage of Ophwbolus graminis, Sacc, and although

the perithecium is often provided with a beak, still it is also often without, and I have
accordingly retained it in the genus Hendfrsonia In 0. herpotricJius (Ft.) Sacc, closely

allied to this species there is also a pycnidial stage, Hcndersonia Jierpotricha Sacc. , in

which the spores are cylindrical, 8-septate and 36x6 microns.

f Micron is approximately t^sIq^ of an inch.
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Maiigin (19) in France, had already sown the spores of this fungus

upon young wheat-i)lants, and infected them successfully as early as

1899/

Nature of the Fungus.

Having settled the fungus ox'igin of the disease, the next step is

to study the fungus itself, so that we may know how it lives and

grows and multiplies, and knowing something of its nature to fight it

with suitable weapons. 1 have no intention of giving a detailed

account of it here, but just sufficient to enable us to understand, the

reason for the treatment recommended, aided by the illustrations

prepared from photo-micrographs made by my assistant.

Every fungus consists of a vegetative portion, which is usually

composed of innumerable, interlacing, fine threads, more or less

closely knit together, and collectively known as mycelium or spawn,

and a reproductive portion for propagating the species. The vegeta-

tive ])ortion, or mycelium, as it is called, may exist in three or four

different forms. First, there is the kind consisting of numerous dark-

brown, somewhat interlacing filaments, spreading upwards from the

root, as shewn in Figs. 3 and 7, magnified 200 times, and Fig. 8,

magnified 400 times. Indications point to a spread of the fungus

from one root to another by this mycelium, as long strands are often

found piercing the roots and joined to the form shewn in Fig. 6

(x 200), which fills the cells of the roots and stem, causing the dark-

brown or black appearance. Then there is what is termed the plate

mycelium, seen in Fig. 5 (x 200), which occurs almost exclusively

between the inner sheath and the stem, and which is found to be
connected with the forms previously described. This plate mycelium
is as a rule easily peeled off from the stem, and in fact when the plants

are dry it naturally comes off' in fiakes, and very probably may serve

to infect young plants the succeeding year. Then in Fig. 4 (x 200)

is shewn what is really a modification of the form in Fig. o, many
light-brown strands being joined together to form a broad band,

which passes upwards on the inside of the sheath. All these forms
draw nourishment from the wheat-plant and appro])riate it for the

ultimate purpose of forming the fruiting portions or perithecia. The
perithecia or spore-cases are fiask-shaped bodies, of which the lower

swollen part is immersed in the tissues of the wheat plant, and the

neck, which may be straight, but is usually slightly curved, projects

from the surface. (See Fig. 2 natural size. Figs. 9 and 10 magnified

three times. Fig. 11 fifteen times, and Figs. 12 and lo thirty times.)

They are either scattered or in grou})S, and may occur on the roots or

on the sheath. Inside each spore-case are numerous little sacs or

asci (Fig. 14, x 400) each of which contains eight spores (Figs. 15

and 16, x 400) so that a single spore-case contains an immense
number of spores. When the spore-cases are mature the little sacs

are expelled one after another at the mouth, and the spores are set

free in the presence of moisture.

The spores themselves are elongated slender bodies, divided into

compartments by cross-partitions, as shewn in Figs. 15 and 16. They
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germinate in water very readily when the temperature is favourable,
and give rise to long germ-tubes or little sickle-shaped bodies. (Figs.

17 and 18, x 400). During November the spores germinate easily in
water in from one to four days, either producing the sickle-shaped
bodies directly or giving rise to a longer or shorter septate or non-
septate germ-tube, which may or may not bear a rosette of these
short, sickle-shaped l)odies at the end. Mangin (17) observed the
germination of these latter by sowing them in the young plantlets of
wheat in a humid atmosphere. At the end of four days he found that
they had put forth a germ-tube at one end, which crept along the
surface of the root-hairs and soon pierced the membrane and entered
the interior of the plant. In water to which certain mineral salts

were added, such as 1 per cent, sulphate of ammonia and 1 per cent,

phosphate of ammonia, germination did not take place.

Associated with the Ophioholus another fungus was occasionally

found, which usually produces its fructification a little higher up the
stem, although it may be intermixed with it and even occur on the
roots. The perithecia or spore-cases were very similar, but the

contents were quite different. Instead of containing a number of

little sacs, the spores were free, and a little darker in colour, and only
about one-half or one-third the length of the others. When the ripe

perithecia are placed in water, the spores escape, and are held together
by a mucilaginous substance, which soon dissolves in the water. The
spores germinate very rapidly when ripe, by putting forth from one
or more of the joints, long and branching threads, which probably
enter the young roots or root-hairs of the plant, and become parasitic.

At first sight it might seem as if there were two distinct fungi con-

cerned, but they are very probably, as in the case of allied species,

only different stages of the one fungus. Whether this is so or not,

the Ophioholus or wheat-stem-killer was always present, and the

other form only occasionally.

The Wheat-stem-killing Fungus in Australia.

The fully mature or reproductive state of this fungus was first

found by me in December, 1900, on wheat sent from South Australia

by the then (Tcneral Secretary to the Agricultural Bureau, Mr.

Molineux. In the accompanying letter he wrote :

—"I am forwarding,

under separate cover, samples of wheat affected in some way unknown
to me. The farmer who grew it, states that a few plants here and
there in the crop go off rather suddenly, the head colors, but there is

no grain in it. Frost, hot winds, and poverty of the soil cannot be
blamed. The crop was manured with a mixtui^e of (>0 lbs. mineral

superphosphate, and 20 lbs. bone dust per acre. The trouble is worst

in the heavier crops ; those only light are comparatively free. On
some adjoining farms the trouble appears on well-worked fallow and
fresh ploughed land, on land manured with superphosphate or bone-

dust, and land not manured." This is the disease known as white-

heads, and the above description fairly represents the varied con-

ditions under which it occurs. A brief account appeared in the
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^'Journal of Agriculture for Soutli Australia " (22), and therein is the

first record of this fungus for Austi'alia.

But the fungus existed here on the wheat-])lant about fifty years

previously, having been known in South Australia since 1852, although
its nature was not recognised. Mr. Ey, analytical chemist, in giving

his evidence before the Commission in 1868, said :

—''A plant taken

from a diseased spot will be found black on the stem, from the roots

to the first internode; and on pressing, a thin film of lichen or moss
will come off. In this will be found a number of animalculae coiled

up, apparently dead. I have not yet satisfied myself whether the eel

or the lichen is the primary cause ; but one of the two is take-all."

He was right in this last conjecture, only his so-called moss or lichen

Avas undoubtedly the j^hi-te mycelium stage of the true take-all

fungus, but unfortunately he gave preference to the eel worm theoiy,

and so the fungus was not further followed up.

It is also evident from a careful consideration of the drawings
given by Dr. Carl Muecke (2), in his essay on take-all, published in

1870, that he observed within the stem of affected wheat-plants, the

mycelial condition of the Opliioholus, as sotne of these drawings are

exactly similar to Fig. (l Unfortunately, however, he did not
recognise its true nature, as he refers to it as a " sort of lumber "

within the cells, and confused the root-hairs, which are generally
produced in abnormal numbers on diseased plants, with the mycelium
of another fungus, a harmless saprophyte, called by Baron von
Mueller, Xenodochus cerealium, and concluded that the disease was
the result of starvation, the exhsvustion of the supplies in the soil of

certain necessary substances.

Te])per (9), in a thoughtful paper on Take-all and its Remedies,
state that the disease " is nothing else than starvation of the crop,"

and naturally recommends manuring. Extended investigation, how-
ever, would have shown him that the dreaded disease may appear
even when the necessary manures have been supplied to the crop.

Dr. Cobb (10), in 1892, came to the conclusion that take-all was
caused by a fungus, and he considered it to be the common blackish-

olive mould, which occurs generally on the dead or decaying portions

of plants, but may also occur on the living. He, therefore, named
Cladosporiiim herbaritm Link, as the take-all fungus, but since this

fungus is almost universally regarded as harmless, and has rarely

been found on the diseased specimens sent to this branch during the

])ast three seasons, this view cannot be regarded as substantiated.

But the wheat-stem-killing fungus stands on a different footing. Not
only has every take-all and white-head patch examined in the paddock
this season, been found to be attacked by this fungus, as well as the

numerous specimens sent from different districts, but the ultimate

court of appeal has been referred to, and infection experiments have
proved that the wheat-stem-killing fungus produces the disease

known here as take-all and white-heads.
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The Disease in other Countries.

The same disease occurs in other countries, but under different

names, and this, as well as the fact that the reproductive state is only

sparsely produced in some years, has prevented its earlier recognition

here. Besides, elsewhere, it does not usually kill oft' the plants in the

early stage, recognized as take-all by us, but after the ears are formed

and the grain begins to develop.

In Britain, Smith (5), refers to a disease well-known to farmers

under the name of straw blight. It commonly reveals its presence

in midsummer, by the impoverished ears, but it sometimes occurs in

spring, and then it kills off the plants. Only the mycelium or

vegetative portion of the fungus has been found on and in the straw

very close to the ground, but from its mode of occurrence and

structure there is no doubt of its being the same disease. The losses

range from one-half to one-fiftieth part of the crop, and perfect

drainage is recommended to lessen its attacks.

It also occurs periodically in Italy, Belgium, Germany, and France,

and has recently been discovered in America, and in some of these

countries it has been closely investigated. In France, where it goes

under the name of foot- rot, and has been known at least since 1878,

Prillieux and Delacroix (7), have called attention to this disease

as well known to agriculturists, and widely distributed, and show it

to be caused by this parasitic fungus. At harvest-time they did not

find the fungus forming its reproductive bodies, as often occurs with

us, but later, and they recommend the destruction of those grasses

on which this fungus is parasitic as well as on the wheat.

Mangin (19), has specially investigated this disease, and the

fungus causing it, and succeeded in infecting young wheat-plants

with the spores, thus proving it to be a parasite.

Schribaux (8), in the '" -lournal of Practical Agriculture," describes

various experiments in connection with this disease carried out at the

Seed-control Station, near Paris. He found that early varieties were

chiefly attacked, and that some varieties had a high degree of resistance.

He also carefully collected and burnt the rotting stubble attacked by

the fungus, and not only was this of no avail, but next year the

disease attacked the crops with greater severity than before. Experi-

ments with various manures, such as superphosphate, chloride of

potash, and dried blood, showed that they tended to check the fungus,

and a dressing of Thomas phosphate with rolling, gave excellent

results. He also tried ti eating the soil before sowing with solutions

of sulphate of copper, sulphate of iron, and a dilute solution of

sulphuric acid, but they turned out more injurious than useful.

In Germany, the fungus causing this disease, is known by the

expressive name of wheat-stem killer, and was determined there by

Frank (13), in 1894.

Cordley (26), describes a disease occurring in Oregon, U.S.A.,

which has all the characteristics of this one, although only the fungus

mycelium has been found.
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Treatment Recommended.

'Vo the farmer wlio sees liis best wlieat-crups going oft' iu patches^

and his yiekls considerably diminished by this disease, the main

question at issue is, how to prevent it altogether, or at least to lessen

the loss caused by it, and he invariably asks " Is there any cure or

preventative for this disease?" As to cure, it is evident from the

nature of the case, that it cannot be attempted. When the feeding-

roots of the plant have been attacked by the fungus, which works, so

to speak, in the dark, the disease only becomes manifest through the

sickly appearance of the plants, when the fungus has gained such a

firm hold, that the plant soon droops and dies, then it is too late to

intervene. But as regards prevention, there are various means whereby

the fungus may either be destroyed, or starved, or circumvented, and

these measures are based upon a knowledge of the nature of the

enemy we have to fight and the tactics it adopts to secure its ends.

As we have seen, the fungus is in the soil, and not in the seed, and

therefore in order to destroy it there, special measures may be
recommended.

In France, various manures have been tried to check this fungus,

and the best results were obtained from a dressing of Thomas phos-

phate. During this season, the disease occurred in well-manured

paddocks, but there may be some ingredient more destructive than

others, and various combinations will be experimented with.

The Agricultural Chemist, Dr. Howell, writing under date 2ord

November, 1903, says :
—" Two years ago when take-all and white-

heads were rather bad in the Xorth, I inspected several fields very

closely, and found the trouble as bad in the unmanured as the manured
plots. I saw no reason for believing that the Thomas phosphate then

showed any preventive effect. However, I do not wish to throw any

doubt upon the truth of the results of French investigations. These

mny possibly find confirmation in future experiments in Victoria.

A very much smaller increased yield, however, produced by Thomas
phosphate in the North than by superphosphate, is a point which will

require consideration, whatever the effect may be in the direction

referred to by you." The soil might also be treated with various

solutions before sowing, to act as fungicides, but the application of

sulphate of copper, sulphate of iron, and sulphuric acid, was not a

success in France. However, Mr. Farrer, Wheat Experimentalist,

speaks favourably of sulphate of iron, for he states in the Agricultural

Gazette, of New South Wales, for 1900, at page 716, that he gave

his land that had patches of take-all, a dressing of about 70 lbs. to

the acre in the early spring, and since then, he has not been troubled

with it. He considers, however, that 1 cwt. per acre would not be

too much for a dressing.

Burning the stubble should also tend to check the fungus, and
although collecting the stubble and burning it seemed to have no
practical result in France, the farmers here are almost unanimous that

if they get a good burn over the patches, take-all does not reappear
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for some time. In any case^ innumerable spores would be destroyed

in this way, and tlie spread of the disease checked to some extent.

With small patclies it would be practicable to spread a heavy layer

of straw or litter over them, and burn off, a practice more likely to

be beneficial if the spots are first dug over or scarified, so as to

loosen the soil and bring as much of the diseased remains of the old

crop within the influence of the fire as possible.

The method of direct attack is however, not the only coarse open,

for the fungus may be starved into submission instead. So far as is

known with certainty at present, the O'phiobolus is only capable of

attacking wheat in this country, though barley and one or two grasses

may possibly serve as hosts for the parasite. It is, however, certain,

that oats are exempt from this disease, and the experience of farmers

bears this out, for although Dr. Cobb (11), speaks of take-all in oats,

yet, on his own showing, quite a common and different fungus was
present, not the wheat-stem-killer, and he significantly adds—" The
soil where the plants were most unhealthy, seemed damp and cold and

forbidding." Oats grow well on take-all patches, and after two or

three crops, the fungus dies out, because it is deprived of its natural

food, and wheat may be safely grown again. But it must be

remembered that the minute reproductive bodies may survive for a

long time in the soil, and the land may become reinfected by blown

sand, &c., so that this method lessens the evil, but does not entirely

remove it. And here it may be well to point out, that growing wheat

after wheat on the same land is not only bad farming practice, but it

is the surest means of perpetuating the fungus in the soil, as a fresh

crop of the fungus is produced year after year. A rotation is wanted

which will keep the land clear and in good heart, and at the same time

be inimical to the fungus, for it has been said that in Europe,

leguminous crops, such as peas, beans, clovers, &c., render the wheat-

plant more suceptible to this disease, by favouring the growth of the

fungus. Whether the same result would follow here remains to be

determined, but the question is not of much importance as yet,

because in most of our wheat districts these crops cannot be grown.

It may also be possible to circumvent the fungus, by rendering the

surroundings- unfavourable to its dev elopement, and working the soil

so that it is hindered in its spread.

It is a general opinion among farmers, taking a number of average

seasons into account, that crops on early fallowed hind, with plenty of

rain, escape the take-all, for this exposes the soil to the continued

action of the sun, and the humid condition favours the germination of

the spores, so that their death would probably soon ensue in the

absence of suitable plants to live upon. On the other hand a late

fallow, followed by a dry season, is regarded by many as worse than

no fallow at all, since this would probably cause the spores to remain

quiescent, and only to germinate about the same time as the wheat-

plant. Dry-worked land is found to be very subject to it, for this

simply encourages the spread of the spores, and allows the fine fila-

ments of the fungus to grow freely and reach the roots of the wheat-
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plant; whereas working- the land only when wet prevents this.

Rolling" after sowing would also tend to consolidate those loose lands

which are perhaps more subject than others to take-all, and
feeding off the crop with sheep, where sufficient growth takes

place, would produce a hardier and more resistant plant.

This suggests another method of dealing with the fungus. It has

been found in other countries that some varieties are more susceptible

to the disease than others, and farmers should be on the alert to

select any that have this resisting power. Early varieties are said to

be the most susceptible, probably because they are more certain of

being infected by the germinating spores, and red wheats such as

Chidham and Essex were found in France to be resistant. Here
again, however, European experience is not likely to benefit us

much, since red wheats are practically useless here, and late wheats

of little value ; but among our own Australian wheats we may find

some more resistant than others.

Summary-
1. The diseases of wheat popularly known as take-all and white-

heads or dead-heads, in Australia, are different stages of one and the

same disease, and are caused by the fungus scientifically known as

Ophioholus graminis, Sacc.

2. The same disease occurs in Europe and elsewhere under various

names—Straw Blight in Britain, Foot-rot or Black-leg in France, and
in Germany the appropriate name of Wheat-stem-killer is applied

to the fungus.

3. It has been known in South Australia as far back as 1852, and
was firstly definitely determined as a cause of disease in France, in

1878, although its effects had been observed 25 or 30 years before

that. In Britain it specially attracted scientific attention about 1884,

and was then well-known to farmers, and particularly noted as injurious

in Germany in 1894.

4. It exists in the soil, and attacks the roots of the wheat-plant,

causing it to die either in its early stages (Take-all), or after producing
its ears usually without the development of grain (White-heads).

5. In dry seasons and in certain periods of the year, only the

vegetative portion of the fungus may be found, hence the long time

the disease has been with us without a recognition of its true nature.

6. The fungus has also been found on species of Agrojpyron in

Italy, but the native grass or grasses on which it harbours here are

not yet known.

7. Of the various means tried to overcome or counteract it, the

best results hitherto have been obtained in Europe, from the applica-

tion of Thomas phosphate to the soil, and subsequent rolling; and
in New South Wales, Mr. Farrer reports success with 70 lbs. sulphate

of iron per acre, applied to the patches. In Victoria, however, Dr.

Howell does not consider that Thomas phosphate produced any
preventative effect.
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8. The oat grows well in take-all patches, and is not attacked by
the funguSj lience it is recommended for starving it oiit.

9. The earlier varieties of wheat are considered in Europe to be
the worst affected, but none grown here can as yet be said to be
resistant.

1 0. The kind of soil seems to exercise some influence upon it, for

though the disease occurs on poor and rich land, yet crops on the

looser friable soils generally suffer more or die at an earlier stage.

Any measures which tend to improve the mechanical condition

are beneficial, such as early fallow, working the land only when wet,

feeding off with sheep if growth is strong, and rolling after sowing.

11. A proper rotation is strongly recommended, since the fungus
may be starved out by depriving it for a time of its normal food, the

wheat-plant.

In conclusion I have to thank all those who kindly aided me in

this investigation by means of information or specimens, and among
them may be specially mentioned Messrs. Molineux and Summers of

South Australia, and in Victoria, Messrs. Smith of Horsham, Peters

of Goornong, Schlitz of Quambatook South, Adams of Laen, Towns
of Nhill, Payne of Netherby, and Pescott, Orchard Inspector.

Explanation of Plates-

OpJnohol'US graminis, Sacc.
Fig.

1. Young wheat plant killed by the take-all fungus (nat. size).

2. Wheat plant killed by the take-all fungus just before the

formation of the ear. The black dots near the base of

the stem are the fruiting portions of the fungas, and

the roots have broken off short when the plant was
pulled (nat. size).

3. Mycelial filaments from inner surface of sheath of diseased

plant ... ... ... ... ... ... X 200

4. Mycelial filaments joined to form broad bands, from inside

of sheath ... ... ... ... x 200

5. Plate mycelium coating the stem (between innermost sheath

and stem) ... ... ... ... . .
. x 200

6. Portion of stem of diseased plant, showing the dark

mycelium within the cells ... ... . . . x 200

7. Mycelial filaments from inside of sheath ... ... x 200

8. Part of Fig. 7 more highly magnified ... . . . x 400

9. Portion of sheath of diseased plant showing as numerous
black dots the fruiting portion or perithecia of the

fungus ... ... ... ... ... X 3

10. Portion of sheath from a long dead plant showing the

densely crowded perithecia of the fungus ... ... x3
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THE TAKE-ALL FUNGUS
(Ophiobolus graiiiinis, Sacc.)
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THE TAKE-ALL FUNGUS.
(Ophiobolus i^yamiiiis, Sacc.)
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THE TAKE-ALL FUNGUS.
(Ophiobolus gniDiinis, Sacc.)
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11. Portion of Fig. 1) more highly magnified ... ... x 15

12, lo. Ferithecia taken from the sheath of take-all plants^

and showing the hairy mycelium attached ... x 30

14. Four spore-sacs or asci containing spores, with filiform

paraphyses between some (stained with carbol-fuchsin) x400

15. Several spores not yet separated from each other (stained

with carbol-fuchsin) .. ... ... ... x 400

16. Several spores of varying sizes (stained with carbol-fuchsin) x 400

17. Spore germinating after 48 hours in boiled tap water

(stained with carbol-fuchsin) ... ... . . . x 400

18. Bunch of spores germinating as before.

Hender.sonia graniinis n.sp.

19. Perithecium of the Hendersouia ... ... ... x 30

20. „ ,. ... ... ... X 100

21. Spores of the Hendersonia ... ... ... ... x400
Note.—All figures, except the last, original photographs and photo-micrographs

by G. H. Robinson.

Literature.

1. Report of Commission on Diseases in Cereals ; Government
Printer, Adelaide, 1868.

2. The Take-all (Xenodochus cerealium) ; Prize Essay^ published

under the authority of the ' Board of Agriculture of Victoria,

1870, (Mason, Firth and Co., Melbourne).

3. Fungi Veneti novi vel critici; Saccardo, Nnov. Giorn. Bot., Ital.

VII, No. 4 (1875).

4. Bulletin des seances de la Societe centrale d'agriculture de
France, XXXVIII, 368 (1878).

5. Straw Blight; W. G. Smith, Diseases of Field and Garden
Crops, 69 (1884), (Macmillan and Co., London.).

6. Blight in AVheat ; A. N. Pearson, Bull. No. 1, Department of

Agriculture, Victoria, 38 (1888).

7. La Maladie du pied du Ble, causee par Ophioholus graminis,

Sacc. ; Prillieux and Delacroix, Bull. Soc. Mvc. France, VII,

Fasc. 2, p. 110, (1890).

8. Le pietin ou maladie du pied des cereals ; E. Schribaux, Joiir.

d'Agric. pratique, II, 317. (1892).

9. Take-all and its Remedies; J. G. 0. Tepper, Ag. Gaz., N.S.W.,
III, 69, (1892).

10. Take-all and Dry Blight ; N. A. Cobb, Ag. Gaz., N.S.W., III,

991, (1892).

11. Take-all and Dry Blight in Oats ; N. A. Cobb, Ag. Gaz., N.S.W.;
III, p. 1000, (1892).



426 Agric'idtural Journal of Victoria.

12. Die Fusskrankheit des Getreides ; L. Hiltiier, Mitteil. Pflanzen-

physiol. versuchsstation zu Tharand (1894).

13. A stem disease of Wlieat ; A. B. Frank, Deut. Laiidw. Presse^

p. 675 (1894).

14. Maladie du pied du Ble ; Prillieux, Maladies des Plantes agri-

coles II, 221 (1897).

15. Notes on Opliiobolus graminis ; Bull. Sta. Agron. Laou., p. 63,

(1897).

16. Der Weizeiihalmtoter (The Wheat-stem Killer) ; A. B. Frank,
Kampfbucli gegen die Scliadliuge unserer Feldfrtichte, p. 67,

(1897).

17. Tlie timely plougliing of stubbles and its influence upon certain

diseases of cereals (including OpJiioholvs) ; M. Hollrung,

Jahresber. Vers. Stat. Pflanzenscbutz. Halle, 10, p. 29, (1898).

18. Concerning a root disease of Wlieat; M. L. Mangin, Compt.
Eend. Acad. Sci. Paris, 127, p. 286, (1898).

19. Sur le Pietin on maladie du pied du Ble ; M. ]j. Mangin, Bull..

Soc. Myc. France, XV, 210, (1899).

20. Parasites of Wheat; M. L. Mangin, abstract in Jour. Roy.

Micro. Soc. London, p. 366 (1900).

21. Sur le Pietin des cereals; (^. Delacroix, Bull. Soc. Myc. France,

XVII, 2, ]). 1, (1901).

22. Wheat-stem killing fungus; W. L. Summers, Jour, of Ag., South
Australia, IV, No. 6, p. 521, (Jan. 1901).

23. Take-all in Wheat; D. McAlpine, Journ. Dept. Ag. Victoria,

74, (1902).

24. Observations on the foot disease of Wheat; M. L. Mangin, Journ.

Agr. Prat., N. Ser. 4, No. 36, p. 306 (1902).

25. Concerning the so-called Brusone of Wheat; V. Peglion, Staz.

Sper. Agr. Ital., 35, p. 865 (1902).

26. A foot-rot of Wheat; A. B. Cordley, Oregon Sta. Report, p. 'oQ^

(1902).

27. Take-all in Wheat; D. McAlpine, Journ. Dept. Ag. Victoria, p. 913

(1902).

28. Take-all and White-heads in Wheat Crops ; W. L. Summers,
Journ. of Ag. South Australia, VII, No. 5, p. 297 (Dec. 1903).



^ 1 2? I;

ct-

.Ct <7>

^5

• 9

3$

t

= X.0,

x°

flb
to*:

J

•x





Bush Fires and Stuhhle Burning. 427

BUSH FIRES AND STUBBLE BURNING.

By H. Pye.

In writing these few notes on busli fires and stubble burning, it is

apparent that some matters of interest miglit be drawn attention to,

which would have a practical bearing in regard to rural economy.
Also it is likely that farmers, when they burn their stubbles, are not,

as a rule, aware of the comparative losses and gains to the land, due
to following this practice, which is every year becoming more
general. The bush fires of Victoria, and of the other States of the

Commonwealth, often cause great loss to farmers, both directly and
indirectly. The direct losses are principally the burning of the

pasture grasses, crops, fences, homes, and occasionally some of the

stock. The indirect losses do not appear to the farmer of much
consequence, yet on investigating them it will be apparent that they
may be serious, as for instance, owing to the destruction of

insectivorous birds.

The loss of forest seedlings, and many old forest giants in timber
reserves, is often very great. These reserves are rapidly diminishing,

and even the firewood supplies of large cities are every year being
obtained from more distant parts. In order to safeguard the interests

of farmers and graziers, laws have been passed in order to check the
frequency of bush fires; but in spite of this, they are more general
than they should be. The supreme indifference of some persons to

fires is very exasperating to those who know what direful results may
follow when they occur, hence smoking should strongly be dis-

countenanced, and even made a misdemeanour, if it take place
anywhere where there is a possibility of a spark falling on the grass.

Perhaps if graziers and farmers whose properties lie in the route of

swagmen were to make suitable provision, and encourage the swagmen
and others to boil their billies in places prepared for such purposes,
there might be some hope of fewer fires. The use of wax matches
should also be discouraged, as there is no doubt that they are the
cause of more fires than is generally thought.

Doubtless there is no economical method of clearing timbered
country that is far from a large city, except by burning. It is a pity

that such is the case, but it is inevitable. In countries where the
trees shed their leaves every year, the land receives much organic
matter; and this, together with the earth, forms a rich layer of soil

that will grow almost any farm crop. Old grass, too, supplies organic
matter to the soil, and renders it more absorbent for moisture, whilst
it also induces a better retention of it. The presence of this organic
matter prepares the soil for the increase of bacterial life so necessary
for inducing fertility in soils; thus grass fires, especially, are not only
the cause of much direct loss to the stockowners, but the burnt grass
represents a loss of much organic matter that has taken a considerable
time to be extracted from the air and soil. The mineral matter alone
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is left, whilst the remainder passes away in a gaseous form, with the
exception of a little charcoal that may not be completely burnt away,
^he fire, if a severe one, destroys a good deal of beneficial bacterial

life, and frequently there is none too much of this in the greater

number of our soils, hence one cause, and a prominent one, for

infertility. Certainly it may become rather mystifying, knowing this,,

to determine what should be done when there is a large area of coarse

grass on a grazing run. As a rule it is found more economical to

burn it off, and look to the young sweet growth as a recompense. If

the latter be cut eai'ly enough it would likely make a second class

ensilage, but this presupposes that the land is sufiiciently clear for the
carrying out of the work, and that labour is available. It would be
advisable to endeavour, as soon as possible, to replace the coarse

grasses by the finer kinds, and so reduce the necessity for burning olf

In the northern parts of the State there is rarely much of this grass,

as these heavily stocked areas are so well grazed by sheep that the

old grass is useful for a time in protecting the young shoots coming
through it. In some parts the grass and scrub are burnt in order to

destroy ticks and other parasites. How far this is successful is a moot
point ; theoretically, however, the loss of organic matter is an
important factor ; but left to natural conditions the decay of the

vegetable matter is so slow that it is necessary in some instances tO'

burn off the coarse herbage at regular intervals, unless paper mills

were close at hand, when it would pay to cut the grass. Frequently

it is the burning off of these areas that starts many severe bush fires,

since insufticieut precautions are taken to keep the fires well vmder
control. In regard to the finer class of grasses, the old growth is the

natural protection of the young growth from frost, and when it decays

each year, acts as :i, natural mulch and seed bed. The better the

pasture grasses the more reason that, even when dry, they should be
preserved from fires, irrespective of their usefulness for stock during"

the summer and autumn.

The burning of the stubble after stripping is certainly a retrogade

m.ovement on farms, as it is so much enei'gy misdirected or lost to the

farm, only mineral matter is left, which primarily has been obtained

from the soil, and is simply returned to it as a light top dressing.

All the organic matter so needful to our soils, and whose absence
is, without doubt, one of the chief causes of infertility in many
instances, passes into the air from which it came. This act of

burning, practically speaking, means that the plants, after their

season's work, leave only a few ashes drawn from the soil, also the

roots, to show for it. The stored-up energy has been dissipated, and
has passed to other channels, but the soil gains little in comparison to

what it should. There is no doubt but that our wheat areas are

rapidly losing their fertility from the absence in the soil of this

organic matter. It is interesting to unravel the skein of mystery that

we see before us every day in our crops, and to ask seriously, is it

right that we should burn our stubbles ? Do we really cheapen the

cost of farming, or is it an ephemeral practice that will leave us sadly

disappointed in the end? There is no doubt but that stripping is a
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wasteful method when carried out systematically, and can only be

excused when lack of capital forces a man to choose this method of

harvesting. A farmer who keeps stock should not, if possible, resort

to it as a general practice ; the unreliability of the labour market, and

the absolute necessity for reducing current expenses forces the farmer

to do many things that he would not attempt otherwise, and one of

these is stripping. Nevertheless the practice is not a good one, and

this has been exemplified during the drought this year, since straw is so

scarce over the northern parts of Victoria. Great as the loss of straw

is felt for stock, a still greater loss is that felt by the land of organic

matter, and whether this is supplied by green manuring, stable

manure, or from straw rotted in the piggeries, byres, or small yards,

or by the cattle eating it from the stacks in the outfield, the same

general results are derived. There is one thing certain, our wheat-

growing area is less able to retain and absorb moisture, is drier

in dry weather, more sloppy in wet weather, and colder dviring the

winter -and spring than it would be if sufficient organic matter

were present. We find that light dressings of fertilizers give

the more economical returns, firstly because of the light rainfall, and

partly because the amount of humus present in the soil is, as a rule, too

small. Also thorough cultivation is not general, thus the texture of

the soil is not conducive to the retaining of moisture, and the

application of heavier dressings of fertilizers. At present there is no

need to expand on this matter, but it is necessary to show that the

straw burnt is a real loss to the farmer.

The chief advantages gained by burning the stubbles are :

—

1. Cheapness and rapidity of harvesting.

2. Reducing the amount of humus in soils already too rich in it.

3. Destroying fungus and insect pests.

The following are some of the disadvantages :

—

1. Loss of humus or organic matter, which applies to most soils.

2. Loss of nitrogen.

3. Loss of beneficial bacterial life.

4. Absence of straw during winter and droughty seasons.

In order to check bush fires from carrying all before them, if some
headlands be cultivated and kept free from weeds, and then about

October were sown down with broom corn or sorghum, a good fire-

break would be at hand, whilst after harvesting the crop, the stock

put on the stubbles would have a good bite of green feed, or the

broom corn could be marketed if the fibre were a good sample.

Every farmer who has valuable stacks of hay or wheat is careful

to have a fire-break around them, as well as around his homestead and
buildings. Such simple precautions are often the means of saving

much valuable property from destruction, especially if a few beating

appliances are kept handy.
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There are a number of preparations for rendering canvas and
sacking more or less fire-proof, one being :—Boracic acid, 3 lbs.

;

salammoniac, 7^ lbs.; borax, li lbs.; water, 5 gallons.

For wearing apparel or bedding, an ounce of alum, borax, or

salammoniac, dissolved in the last water in which the fabrics are

rinsed, renders them less likely to catch fire, whilst the ordinary

water glass used by the farmers for preserving eggs, if painted over

boards renders them to some extent fireproof, so also does a mixture
of sulphate of ammonia and sulphate of lime.

Most farmers have had experience of bush fires, and it will be
generally admitted, that during those times the sterling neighbourly
worth of every individual farmer is very pronounced. It is astonishing

the long distances that recruits to the band of firefighters come, and
they work hard and long, yet how much better would their assistance

be if better organisation, and better methods of fighting the fire were
known.
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CHEESE MATURING AT LOW TEMPERATURES.

By R. Crowe.

According to reports of experiments conducted in the United
States and Canada up to last year, the results of maturing cheese at

low temperatures were so promising as to warrant trials on a large

scale being undertaken. Under the old system a considerable loss

occurred through evaporation of moisture from cheese while ripening
and leakage of butter fat, especially in the summer time. The over-

heating and drying, wliilst facilitating early curing rendered the cheese
less mellow in flavour, and gave waste in the shape of a thick rind. It

was at once recognised that if beneficial results were secured in Canada
where the climate is colder, and the air more humid than ours, no
time should be lost in testing the method locally. Generally speaking,

the greatest fault noticeable in Victorian cheese is its dryness ; it is

mealy in texture, and does not break down on the palate as good
cheese should. This is not to be wondered at when it is remembered
that few of the farms where cheese is made have suitably insulated

maturing rooms. On hot days, the temperature gets up to 80, 90, and
even 100 degrees F. sometimes, and on such occasions the shelves and
floor are flooded with butter fat, that has run from the cheese, render-

ing it poorer, drier, and less palatable. Even the factories suffer in

this direction in the height of summer ; therefore, it was concluded,
even before a start was made, that in the new system there was
promise of great things for the, Victorian cheesmaker.

This time last year arrangements were made for a few cheeses to

be placed in cool store, instructions were given to those makers who
kindly consented to assist, asking them to forward half of the make
from one vat of milk and keep the remainder to be treated in the

usual manner, and weigh regularly at monthly intervals.

Lot No. 1.—The first lot of two cheeses came from a farm on
December 10th, 1902, being taken out of press the day before, and
weighed 76j lbs., was placed in a temperature of 32 degrees F. and
75 per cent, humidity. On July 9th, seven months afterwards, the
weight was 70 lbs., showing a shrinkage of 8"15 per cent. The second
set from the same maker arrived on 17th December, 1902, weighing
69jlbs., and on 9tli July weighed 63 lbs., making a shrinkage of 8*6

per cent. The third set reached us on 23rd December, weighing
75^ lbs., and on 9th July weighed 70 lbs., showing a reduction of 6"95

per cent. Nearly one-half of the total shrinkage occurred in transit

and during the first month of storage.

The weight of the duplicates on the farm totalled 219 lbs. when
made, and on the 9th of July weighed 193^ lbs., indicating a reduc-
tion of 25| lbs., or 11*7 per cent. The average shrinkage in the cold-

stored cheese was 8 per cent., so a saving in weight is shown of
3*7 per cent, in favour of the system.
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On making a comparison of quality at the end of the test, there was
a diiference of opinion, the general conclusion, however, was that for

current local consumption, the cheese matured at the factory was the

better lot, whilst for shipping, that kept in cool store was preferred,

as it was less ripe and cleaner in flavour.

Lot No. 2.—The second lot for which incomplete data were kept

by the maker, arrived on the 20th January, 190o, weighing 1204 lbs.

It was placed in a chamber at 40 degrees F., with 60 per cent,

humidity. On 20th February, the weight had decreased to 119 lbs.
;

on 20th March to 117|; and on the 20th April to 116, making a total

shrinkage of o"7 per cent. The weight of the duplicates kept at the

factory were not recorded as arranged. As regards quality, the agents

reported that that kept in cool store was worth from \d. to Id. more
per lb. than that ripened at the factory.

Lot No. o.—The third lot was put into the chamber and kept at 40
degrees F. and 60 per cent, humidity. Two large cheeses arrived on the

15th January, 1903, weighing S2h lbs. On the 29th June, five and a

half months afterwards the weight was 78 lbs., indicating a shrinkage

of 5 '4 per cent. The duplicates matured at the factory weighed
84j lbs. when made, and on 29th June 76| lbs., showing a reduction

in weight of 9"1 per cent. From the same factory two small cheeses

weighing a total of 25 lbs. were received on 23rd January, and on

29tli June, five months and one week later, the weight was 22^ lbs.,

which was equal to a shrinkage of 10 per cent. The duplicates at the

factory weighed 25 j lbs. after taking from press, and on 29th June

21^ lbs., showing a shrinkage of 14'8 per cent. The difference in

favour of the cheese ripened at the low temperature amounted to a

saving in weight of 3*7 per cent, in the case of the large cheeses, and
of 4'8 per cent, with the smaller ones. The general opinion as regards

quality was in favour of the cheese ripened at the cool stores, as it

was cleaner in flavour and suitable for a wider range of customers

than the duplicates matured at the factory.

Lot No. 4.—The fourth experiment was also with factory-made

cheese, which reached us on 20th January, 1903 ; it consisted of four

large and four small cheeses. The weight of the large was 161 lbs.

on arrival, and on 30th June, five months and one week later, the

weight was 152 lbs., showing a shrinkage of 5 "5 per cent. After it

was received it was stored at a temperature of 40 degrees F., with

60 per cent, humidity. The duplicates matured at the factory at from
60 to 62 degrees F., weighed 166^ lbs. when made, and on 30th June

the weight was reduced to 151 lbs., indicating a shrinkage of 9*3 per

cent., or a saving of 3"8 per cent, in favour of cold storage.

The four small cheeses on arrival weighed 44 lbs., and on 30th

June, five months and a week later, weighed 40j lbs., showing a loss

of 8"5 per cent. The four duplicates at the factory weighed 44 lbs.,

and finally weighed 39 lbs., showing a reduction in weight of ll'l per

cent., or a saving of 2*6 per cent, in favour of low temperature ripening.
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The quality in this case, as with lot 3, was in favour of cheese ripened
in cool store.

Lot No. 5.—The most comprehensive of the series of experiments
was commenced with cheese made at the factory on 26th February^
1903. It was taken out of press on 27th, and nine large cheeses were
received on 5th March, just one week after date of making. Three
of the cheeses were coated with paraffin wax, three were wrapped in

pai'chment paper, and the remaining three left in the ordinary way.
Those were divided into three sets of three, each composed of one
coated with wax, one covered with parchment, and one left plain

;

one set was placed at a temperature of 32 degrees F. with 45 per cent.

humidity, one set was kept at a temperature of 40 degrees with 60 per
cent, humidity, and the third set at 50 degrees F. with 95 per cent,

humidity. The six duplicates were treated in the factory in the
ordinary way, and the maturing room kept at a temperature of from
60 to 62 degrees F.

The following tables give details of weights, etc.

Lot 5a.

CHEESE MATURED AT GOVERNMENT COOL STORES.
Weight on arrival

Weight 2.5 weeks after

Loss per cent., oT.

129 lbs. 9 ozs.

12.5 lbs. 8 ozs.
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Lot 5c.

CHEESE MATURED AT GOVERNMENT COOL STORES.
Weight on arrival 5th March . . 129 lbs. 3 ozs.

Weight 25 weeks after .

.

. . 128 lbs. 8 ozs.

Loss per cent., 0'53.
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With lot 5 A a loss of S'l per cent, occurred in 25 weeks; with

lot 5 B a loss of 8-5 per cent. ; and with lot 5 C nothing, whilst the

cheese was in cold store, but during three weeks afterwards, the loss

totalled 0-77 per cent. The total average shrinkage equalled 2-4

per cent., whilst the reduction in those kept and matured at the

factory equalled 7*95 per cent., showing a saving m favour of the

average cold storage conditions of 5*55 per cent.

As regards quality, the cheese matured in the factory was more

valuable for current local consumption, as it was more ripe and fuller

in flavour. The cheese kept in the cool store was milder in flavour

and newer, and would therefore keej) longer and develop into a cheese

of very fine flavour.

The Influence of Humidity in Ripening-

It will be noticed that the average shrinkage in the case of the

cheese stored at 32 degrees, was 3'1 per cent.; that stored at 40

degrees, o"5 per cent. ; whilst that at 50 degrees, showed no loss

while in cool store, therefore, it would appear, that some factor other

than temperature influenced the reduction in weight. The humidity

of the atmosphere in the chamber at the lowest temperature as

indicated by the relative temperature shown by the dry and wet bulb

thermometers was fairly constant at 75 per cent. The air was con-

siderably drier in the lock where the cheese was kept at 40 degrees

F., showing 60 per cent. ; whilst in the lock kept at 50 degrees, the

atmosphere was almost fully saturated. It will be seen, therefore,

that the drier the air the greater the loss through evaporation, lower

temperatures notwithstanding.

Treatment with Paraffin Wax-

One of the third lot of two large cheeses, before referred to, was
on arrival coated with paraffin wax, and the other left plain. They
were both kept side by side in a temperature of 40 degrees with 60 per

cent, humidity. The waxed cheese weighed 41-| lbs., and at the end of

five and a-half months scaled 39^ lbs., showing a loss of 4*8 per cent.

The one left plain, weighed 41 lbs., and at the end of the period

mentioned, weighed 38^ lbs., incurring a loss of 6 per cent. An
advantage is shown in favour of the use of paraffin wax in the shape

of a gain of 1'2 per cent. In the case of lot 5 A, a saving in favour

of paraffin wax is shown of 2*55 per cent.; in the case of lot

5 B r8 per cent., and with lot 5 over 1 per cent. A peculiar result

is shown in this table in the shape of a slight increase in weight instead

of a reduction.

On October 8th, four cheeses were waxed, and weighed
33 lbs., and the duplicates left unwaxed, weighed 32i lbs. The
cheeses were kept at various temperatures, ranging up to 85 degrees

occasionally, in a warehouse, in Melbourne, and at the end of five weeks,

that coated with wax, showed no reduction in weight, whilst that left

plain, had reduced by Ij lbs., or a reduction in weight of 3| per cent.

Another lot of four was waxed, which weighed 46j lbs., and stored
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witli duplicates weighing 46^ lbs. also, in another wai-ehouse in the city.

The loss in this case amounted to ilb. in tive weeks against If lbs. in

the case of the plain duplicates, showing a difference in favour of the

use of the wax of 2i per cent.

Conclusions.

The average shrinkage of all the cheese ripened at low tempera-

tures under .varying conditions, excluding that coated with paraffin

wax, was 5"83 per cent.

The average reduction in weight of duplicates matured under
ordinary conditions at the factories and farms, was 9"77 per cent.

The average saving in weight hy keepi^ig in cold storage was 3'94 per

cent.

The average shrinkage of cheese coated with paraffin wax, and
kept under different conditions in cold store, was 2"02 per cent. The
average reduction of plain duplicates kept in cold store under similar

conditions to the waxed cheese, was 3'62 per cent. The saving credited

to the use of ivax coating was PG per cent.

The average shrinkage in five weeks of cheese coated with paraffin

wax and stored under ordinary conditions iu warehouses was 0'63 per

cent. The average reduction of duplicates was 8"81 per cent. The
saving on account of the use of wax was 3'18 per cent.

Those results, it will be observed, have been secured under
impromptu conditions, as no chamber was specially prepared or fitted

for this class of work, and no expense incurred.

The experience leads to the conclusion that in a cool chamber
suitably arranged and managed, the shrinkage could easily be limited

to less than 3 per cent., and a saving effected as compared with even

the most up to date curing rooms in the country at present of not less

than .5 per cent, with the late spring and summer make of cheese.

Already this season (30/11/03) the Department has received for

maturing in cool store over 30 tons of cheese, for which a charge of

3d. per 100 lbs. is made for the first week, and l|d. per week
following. This is equal to about 5 months free storage, as the value

of the cheese saved will be sufficient to cover charges for that time,

and in addition, the cheesemaker is relieved of anxiety, labour, and
expense in turning and attention during that period. More or less

damage to quality is always incurred in connection with summer-made
cheese.

The improvement in quality by cold storage will bring about an

increased local consumption, and enable our cheese to secure more
favour for export.

Paraffin coating gives a shiny appearance, which will likely meet
with some prejudice at first, but its early and general use is certain,

both in the case of cheese treated at the place of manufacture, and in

cool store. The cost of material and application is small, amounting

to but a fraction of the benefit effected.



Cheese Maturing at Low Temperatiires. 437

Latest American Experience-

Since compiling the above data, reports have been received from
Canada and the United States, further confirming the advantages of

maturing clieese at low temperatures, and coating with paraffin wax.

Mr. J. A. lluddick, Chief of Dairy Division, Ottawa (late Dairy

Commissioner of New Zealand), states that the cool-curing of cheese

is simply an attempt to create conditions, at all seasons, similar to

those existing naturally when the very best results are obtained. On
several occasions samples of cheese from the same batches, but cured

at different temperatures, have been submitted to the Montreal buyers

and other experts, and in every case they have pronounced the cool-

cured cheeses to be superior in quality to the ones cured at ordinary

temperatures. The difference in value has been placed as high as

1 cent, a lb.

Mr. R. M. Ballantyne, Montreal, in an address on Cool Curing of

Cheese, at the Convention of the Dairymen's Association of Western
Ontario, hekl this year, states that the introduction of cool curing is

the greatest advance in the science of cheesemaking that has occurred

within the past 20 years.

Professor Robertson, Commissioner of Agriculture, Ottawa, in

commenting on Mr. Ballantyne's address, said that he quite agreed
that the cool curing of cheese was one of the greatest advances made
in the business during the last 20 years. He added:—"We had no
less than 480 pairs of cheeses taken out of the same vats, 480 of them
cured in a cool room, and 480 cured in the ordinary way, and never
in one case were those cured in the ordinary way as good as those

cured in the cool room. They were made in 37 different factories.

There was not a single case where the cheese cured in the ordinary
way was as good as that cured in the cool rooms, and there was less

shrinkage in weight, and better texture, and better flavour,"

A bulletin was issued in July last by the New York Agricultural
Experiment Station, in which particulai'S of experiments b^^ F.H. Hall,

L. L. Van Slyke, G. A. Smith, and B. B. Hart, members of the staff

are given. In the Popular Edition the following appears :

—" The
results of this experiment were so convincing that there has been no
hesitation since in recommending to New York state cheesemakers
and cheesehandlers the use of some form of cold storage for ripening
cheese. The cheeses in these tests, which were cured at 50 degs. P.

and lower temperatures, were markedly superior in quality to those
cured in warmer rooms."

These tests and others elsewhere made, were so striking that
Major H. E. Alvord, Chief of the Dairy Division, Bureau of Animal
Industry, U.S. Department of Agriculture, determined to repeat them,
in part, on a commercial scale, so that the benefits of cold curing
might be shown to makers throughout the whole United States.

The cheese stored at 40 degrees P., had an increased market
value of more than 1 cent, a pound over that stored at 60 degrees P.
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By paraffining the cheeses, much of the loss in weight was pre-

vented, especially at high temperatures, and the quality was improved
in some instances ; never lowered.

Briefly summarised, the advantages of curing cheese at low

temperatures are the following :

—

(1.) The loss of moisture is less at low temperatures, and
therefore there is more cheese to sell.

(2.) The commercial quality of cheese cured at low tempera-

tures is better, and this results in giving the cheese a

higher market value.

(3.) Cheese can be held a long time at low temperatures

without impairment of quality.

(4.) By utilizing the combination of paraffining cheese, and
curing it at low temperatures, the greatest economy
can be effected.
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PASTEURIZATION.

By Jnu. a. McMillan, N.D.D.

( histrtictov in Cheese Making.)

Pasteurization is a subject that requires more serious consideration,

by those connected with the Australian dairying industry, than has

been given to it in the past.

Time was when milk was above suspicion, but by the rapid pro-

gress of bacterial science within the last 30 or 40 years, it has been
shewn beyond the shadow of a doubt, that the erstwhile harnaless fluid

is an ideal breeding ground for germs of every kind, and the most
sensitive of all mediums for the transmission of infectious diseases.

It is now recognized that the dairying industry is fraught with very
great responsibilities, calling for much anxious thought in the conduct
of the trade, and making one and all engaged in the production

and distribution of the milk supply important factors in the well-

being of the community. While the social reformer may strive in

vain to make our lives purer and better, it is within the power of the

dairyman to make us live healthier lives.

We are indebted to science for having revealed to us the dangers
of germ life, and putting within our reach the means whereby such
danger may be minimised, if not altogether overthrown. The milk,

when it comes from the cow, except the first few drops, and provided

the cow's udder is sound, is absolutely sterile. But we have the

difficulties to face, however, of the milk being exposed and handled
in a germ-laden atmosphere, and an outbreak of disease amongst our
herds.

To overcome these two sources of contamination, and restore the

milk as nearly as possible to the immunity of bacterial life intended
by nature, is the duty of every dairyman, and one which he now
most effectually performs, if after taking every precaution to ensure
his supply coming from healthy cows, and being handled with the

most scrupulous cleanliness, he calls to his aid a careful system of

pasteurization, which consists in heating milk to about 160° Falir., and
cooling it rapidly to a temperature of about 50°. It is, however, not
necessary for me in this article to give details of the process of

pasteurizing, as every dairyman ought to know about it by this.

The systematic application of pasteurization to the produce of the

dairy is due to the pioneers of scientific dairying in Denmark, who,
perplexed with bad flavours at times in their butter, determined to

know the cause, and with the help of experts, found that it was due
to the presence not only of bad bacteria, but also partly to weeds in

the pastures, &c. They adopted pasteurization and pure cultures, the

good result of which has been well demonstrated. Not only should
this method be applied to butter factories, but it would be also a
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great benefit to the general community if all the milk in our large-

Australian towns underwent the same process. The liability to con-

tracting disease would be minimised, and the keeping quality of the

milk increased. This system has been adopted by many leading dairy

firms in Great Britain, and its virtues have been confirmed by bacterio-

logical investigations. In Adelaide there is also a firm which has
adopted the system with marked success ; this, however, is a mere
bagatelle to what is really required. What we want in our large towns
are central de})0ts, either municipal, co-operative or proprietary,

where all milk could be pasteurized and cooled before being handed
to the consumer. The system should be adopted not as an easy way
out of the dairyman's responsibilities, but as a safeguard, which any
practical man must feel it necessary to make, even after everything

possible has been done to ensure cleanliness and freedom from
contagion.

There are those, however, who fear that its adoption will encourage
carelesness at the source of sup})ly, and are evidently prepared to let

our citizens run the risk of an occasional ejjidemic by their choice of

a probable for an absolute guarantee. It would be grand to look

forward to the day Avhen all who attend to the milk supply, would
exercise the care of a surgeon in an 0])erating theatre, but I am
afraid we will never attain this most desirable end. Our municipal

and sanitary inspectors may see that the water supply of the dairy

is free from contamination, and that the arrangements are everything

that is required. The farmer may be compelled to see that the udders

of the cows are healthy and clean, that the milkers' hands are

washed previous to milking, and that he shall give immediate intima-

tion of the appearance of any disease in his household or amongst his

cattle, but however anxious we may be to have these conditions

carried out, a visit to a farm on a wet, wintry morning will modify
the liopes of the most sanguine.

Too often the cows are tb-iven in from the paddocks into the

yards, where there is no cover for them to dry, they are bailed up, the

udder is covered with mud and dung, and is never washed, it being too

dark to see, the milker begins operations at once, the rain-water comes
trickling off the cow's back into the bucket, gathering in its course

goodness knows what, and besides the water there is a large amount
of dirt falling from the udder.

The milkers may wash their hands, but almost invariably it is

done in the same bucket of water, unless there is a tap, and their

hands dried with a piece of old bag, whose chief merit is that of

not showing when it is dirty. However, there are to be found in

Victoria some of the best dairymen it is possible to meet,

who attend to every particular detail, but these I am afraid are greatly

in the minority.

The tuberculin test may be applied to the herds, but it is found

that in carrying out this test, there are always a few in every

herd that re-act in a manner which raises doubt as to their being free

from the disease, and often these animals are given the benefit
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of the doubtj aud are retained, and there is still the possibility

of milk from that herd containing tubercle germs. Dr. Koch tells us

that bovine tuberculosis is not transmittable to man, but his theory
has been disputed by many investigators. By proper pasteurizing

of milk, the immunity desired is sure and certain, and the sooner it

is adopted the better will it be for the general health of the community.

Pasteurizing at the Butter Factory-

As regards the beuetits of pasteurization from the butter factory's

standpoint, there is much to recommend it. Pasteurizing may be
likened to a farmer tilling his ground well ; he tries to kill the weeds,
but there are still the seeds left. However, if the soil is well

prepared, the pure selected wheat, when sown, if the conditions are

favourable for the growth of this crop, will very soon grow up and
choke the weeds, and prevent them from developing. As it is in the
wheat paddock, so it is in the cream vat. By pasteurizing we clean

the cream of undesirable bacteria or weeds that are in a growing-

state, leaving little but their seeds or spores. To this cream is added
the good seed, the pure culture or starter which contains bacteria in

an actively developing condition, and which grow and develop in the
pasteurized cream before the spores of the weeds are able to germinate
and grow, which insures a good, clean crop of butter flavour.

Some managers maintain that you can improve your butter with

the pure cultures, without previously pasteurizing. This can be, but
it is like sowing good wheat in untilled ground, the wheat may beat

the weeds in growing, but the weeds are more apt to overpower the

wheat. The same with the pure culture, the bacteria in the raw cream
may be too powerful for the desirable ferments in the culture, by
chance possibly the culture ferments may rule the roost.

Pasteurizing improves the flavour of butter, making it clean and
sweeter, which, for the British market, is most desirable. It improves
the keeping quality, which is the strongest point in favour of

pasteurized butter ; it will keep about double the length of time of

raw cream butter. The latter has generally a higher aroma, but this

is incompatible with long-keeping quality. Pasteurized butter has
not such a high aroma, but it retains its original flavours for a much
longer period.

From the buttermaker's standpoint everything is in favour of

pasteurization. The best of buttermakers will admit that they have
control over every detail of buttermaking, except the most important
part, viz., the ripening of the cream. He can control separating,

cooling the cream, churning, and working the butter. Not so in ri-

pening cream. Raw cream contains several different species of

bacteria, but what species the buttermaker has no means of knowing,
and it is only when the cream is ripe, or the butter made, that he finds

out whether the cream did contain something injurious. There is,

however, little satisfaction that way.
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Tlie people of Great Britain have now learned to appreciate the

virtues of pasteurized butter. They have acquired a taste for Danish,

owing to its general sweetness, and it behoves the dairyman of

Australia to follow]^the example of the Dane. The sooner our factories

Pasteurizer used in the Glenorniiston Factory,

pasteurize and|use pure cultures, the better will it be for the dairying

industry^because everything will then be under the buttermaker's control.

The Danes have shown us what really can be done, and if Australian

dairymen will only do likewise, we have nothing to fear. With proper

care at the source of milk supply and the factories, we can produce an

article second to none. Several factories in Victoria could be mentioned

which have had great trouble with their butter during the past autumn

and winter, and in which pasteurizing has been introduced with pro-

nounced success, even some of its most rigid opponents admitting to

the vast improvement its introduction has made. Some object to

pasteurization, because, they say, it coagulates the milk when it is a

little sour. Well, it may be said no sour milk should be taken,

not if it is merely turned. Some managers assert that it is as much
as their billet is worth to return milk. I think it is better for a man to

lose his position, than risk the losing of his reputation as a buttermaker.

I consider that the directors who would dismiss a manager for refusing

to take bad milk, are not fit to manage the business of a dairy company,

and are undoubtedly dangerous to the interests of the dairying

industry. Milk can certainly be kept sweet enough if the dairyman

is careful, and touching his pocket will make him so in a very short

time.
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Another matter that requires the attention of our factory and
creamei'y managers is the lack of attention given to the skim-milk.

There is a great outcry about the hand separator, and doubtless the

cause of a great many of our best men resorting to the hand machine

is that they have received bad skim-milk at the factory. We will

suppose, that a good supplier comes under the milk lift, his milk is

everything that can be desired. After him comes the careless man,
whose milk is turned ; it is, however accepted, and the good and the

bad are mixed together. The mixed milk passes through the

separators, the good supplier not only gets some of his own, but

also some of the bad stuff. He feeds this conglomeration to his

calves, and a large percentage of them die. He naturally begins to

grumble, and asks what is the use of his being careful with the milk.

He wishes to rear calves for stock, and not getting a sweet skim milk

from the factory, lie calls to his aid the hand separator, to save his stock.

Under such circumstances, he is not to blame, though, I believe, that

if the hand separator system were to become rife, the butter

industry would be ruined.

The factory managers, however, have it in their power to curtail

the use of the hand separator, by paying more attention to the state in

which the skim milk is returned to the dairyman. Let more attention

be paid to the quality of the milk received. It is unjust that the good
milk supjilier should suffer for the negligence of the careless dairy-

man. The manager should see that all utensils in the factory, with
which the milk comes in contact, are washed and scalded every

day. Some means should be devised for taking the skim milk pipes to

pieces more easily. Pipes that have never been taken down for years

are bound to be injurious. Means also ought to be provided at every
factory whereby the farmer, if he desired, could have his skim milk
pasteurized. This I have seen done at one factory in Victoria, several

steam pipes are fitted up in the factory yard, the driver has nothing
to do but take his waggon up to this pipe, insert the steam hose into

the can, turn on the steam, and in less than a minute, he has scalded

milk, that will keep for some time if originally sweet. By these

means the manager would show the dairyman that he was interested

in his welfare, and I believe that in nearly every case the interest

would be reciprocated, leading to the general improvement of the

dairying industry.
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CREAM DELIVERY.

By P. J. Carroll.

Now tliat the private separator appears to have come to stay^ a

few words on the importance of a proper system of cream delivery

may not be out of place. The export trade of this State was
established on a firm basis prior to the introduction for general use of

the private separator. The bulk of the butter manufactured at the

commencement of the export trade was made from milk received at

the factory or branch creamery^ where it was delivered daily, separated,

and in the case of creameries, conveyed as soon as possible to the

central factory, taken charge of by the manager, and placed in a

suitable room, the temperature of which was controlled by refrigera-

ation. Whatever disadvantage this system appears to have had, as is

evidenced by the introduction of the hand separator, there is no gain-

saying the fact that the factories still adhering to the old system, have
continued to make good progress, and have kept in the front rank

for quality. The same cannot be said of factories situated in districts

where the home separator system has been established.

The introduction of the private separator and its general use, no

doubt has had a detrimental effect on the average quality of Victorian

butter. There is no wish to attribute this directly to the hand
separator, as there are many contributing causes, the principal one

being the fact that the use of the private sepai-ator has taken away
from the factory manager the influence and control he exercised over

the suppliers when they delivered their milk daily at the factory, it

has also made them independent, and placed them in a position to

withdraw their support with the least provocation. Carelessness in

the handling and storing of cream on the farm, also the length of

time kept before sending to the factory is another of the causes, not a

little of the latter being attributable to the unhealthy competition

existing between the various factories for the purchase of cream
;

little or no regard being paid to its condition.

Cream from private dairies is often delivered at the factory in a

condition that would permit of a first quality butter being made from
it ; and on the same day, and at the same factory, cream was received

and paid for at the same rate, that was in such state as to be hardly

fit for making an eatable butter. This quality it may be added is

always churned separately, and the butter sold at from 2d. to 3d. per

lb. below normal values, and generally at less than the price paid the

supplier for it. If the question be asked why is this class of cream
not paid for according to its value, the answer is owing to the competi-

tion above referred to. If second quality price is paid, the supplier

takes his cream elsewhere, and will do his utmost to induce his friends

to do likewise. It does not seem a business transaction to pay more
for an article than it can be sold for, but the fact of the matter is the
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purchaser does not lose, as the balance, after allowing for wear and

tear and profit, is funded and divided pro rata amongst the suppliers.

This is an injustice to the careful supplier, who takes a pride in

supplying his cream in a good condition, it is also opposed to the best

interests of the industry, as there is no incentive given suppliers to

•deliver their cream frequently, and in a good sound condition, without

which it is impossible to maintain a firm grasp of the London trade.

In some factories grading is attempted, and the results are fairly

satisfactory, the first grade, however, is usually not up to that of best

milk supply factories. When managers are asked why they do not

•endeavour to fix a higher standard, the answer is that the quantity of

really first class cream is so small, that the bulk of their butter,

according to their own grading, would be of second or lower grades,

so that cream which is truly of second quality is passed in with the

few firsts, and all packed under their best brand. It will be seen by
this system that instead of bringing the lower quality up to the

standard of the first, it has the opposite effect, and lowers the first

towards the level of the second quality. Hence the efforts of the

clean and careful dairyman go for nothing, and he naturally begins to

wonder why he brings his cream three or four times a week to the

factory, and is so exacting about the cleanliness of his utensils, the

cooling of his cream, and other little precautions that are necessary to

-enable him to preserve the natural flavour of his cream, when he sees

his neighbour, who takes none of the above precautious, and probably

does not bother to deliver his cream more than once or twice a week,

receiving the same price. This is not the kind of feeling that should

be encouraged, far better create and foster a spirit of emulation,

wherein every dairyman would be endeavouring to outstrip his

neighbour in the quality of cream supplied to the factory.

Under present arrangements such a state of perfection will not be

brought about. Butter factory directors and proprietors will have to

use a little coercion, and by a rigid system of classification and
payment of differential rates, enforce a more frequent delivery of

cream. Herein lies the crux of the whole question. If cream from

private separators were delivered at the factories at frequent intervals,

such as the season of the year demanded, a vast improvement would
be made in the quality of the butter produced, inferior and con-

taminated cream would not be so frequently met with. Fresh cream is

amenable to treatment, while age intensifies any existing evils.

Every pound of inferior butter made in the State is a reflection on

the intelligence of the producer, as all cream in its initial stage is in a

state, under proper treatment, to make a first quality butter, deteriora-

tion and consequent depreciation is the penalty of negligence.

The first step to cope with the difficulty under the present system

of cream delivery should be a united effort on the part of butter

factory owners, to bring about a better system. This may be done

by the factories sending out their own waggons, or by regulation,

such as in force in the Western District factories, with regard to milk
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delivery, which must be sent daily during the export season, a similar

rule with regard to cream delivery, say every other day, universally

applied, would not inflict hardship on any, and would be ot" immense
benefit to suppliers and factories alike.

In factories situated beyond the range of competition little difficulty

is experienced in bringing suppliers under control, and as a conse-

quence the quality of butter made at those factories is of a high
standard, the suppliers are getting the benefit of an increased price as

a set-oft' against the little extra trouble, and are as satisfied as

suppliers are likely to be under any circumstances.

Some factories are sending out their own collecting waggons, or

are arranging for the delivery of cream three or four times a week.
From information gained from the managers of those factories, and
observations taken at the Government Cool Stores, it can be
confidently stated that good results will follow this system, as a

distinct improvement is noticeable in the average quality of the butter

manufactured, and a higher proportion- of the first grades. Previous

to the introduction of this system cream arrived at these factories in

such an advanced stage of ripeness that it was impossible to treat it

scientifically, so as to be able to make a good keeping butter.

I am firmly convinced that the primary cause of the present large

quantity of second quality butter coming from private separator

factories is the infrequent delivery of such cream ; other defects being

intensified by this cause.

In the interests of individual suppliers and the industry generally,

I would urge upon dairymen and factory owners the advisability of

concentrating all their efforts in the direction of the production of an

improved quality of butter, this will result in the return of the

maximum value for the labour involved.
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DAIRY COW COMPETITIONS.

By B.. T. Archer.

Results at Camperdown Show-

A study of the accompaiiyiDg table should prove of considerable

interest to' dairymen. The competitors i)rove to be a particularly fine

lot of cattle, it would be still more interesting if the breed of the

animal were given. The cow placed 1st this year was ord last year.

It will be noticed that the cow giving the greatest quantity of milk,

viz. : 59 lbs., No. 2, " Zona," exhibited by Mr. W. A. Taylor, is 19th

on the list, with a test of 2"4 in the morning, and 3'2 in the evening,

and her estimated weekly return works out at 12"6Glbs. of butter as

the quantity to some extent makes up for the low test. It would be

interesting to test her milk for, say three days in succession, as it is

well-known the test of an individual cow sometimes varies from day

to day, as is shown in the following instance of a cow, which I

sampled myself :

—

Fairy—October 31st, Morning, 25^ lbs. test, 4 0; night, 20 lbs. test, 48
November 1st, ,,

20'^
,, ,, 2-8; ,, 20,, .,4 8

2nd, ,, 20 ,, ,, 3.0; ,, 20 „ ,, 3.6

—
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and nervous, tliej will not do their best amidst strange surroundings

and the excitement which is inevitable under those conditions.

The conditions adopted this year were :

—

1. The prize shall be given to the cow that gives the greatest

quantity of butter, as shown by the Babcock test. Should two or

more cows be equal, the prize shall go to the heaviest milker.

2. The competing cows will be milked dry at the owner^s premises

in the presence of gentlemen appointed to carry out the competition,

one of which will attend at each place, at 7 o'clock, on Tuesday
morning, 10th November, and will be milked for test at 5 o'clock on
Tuesday evening, 10th November, and 7 o'clock on Wednesday morn-
ing, 11th November. The milk from the last two milkings will be
weighed, and test samples taken in the presence of the owners of the com-
peting cattle. Each exhibitor to supply his own cans and buckets.

3. The competing cows must be shown on Show Day, and com-
petitors must deposit with the Secretary at the time of entry the sum
of £1 as a guarantee that they will be shown. The deposit will be
forfeited if the cow is not exhibited.

4. The same milkers shall milk throughout the trial.

5. Feeding allowed whilst being milked ; if fed, must be fed

throughout the trial.

0. Entries close for this class on Tuesday, October 27th, I90o.

Prizes—1st, £5 5s. ; 2nd, £3 ; 3rd, £2 ; 4th, £1.

A sweepstake of lOs. each entry to be paid at time of entry. Ten
per cent, will be deducted from the sweepstake money for expenses.

The balance will be apportioned as follows :—1st prize-winner, 4s. out

of each entry ; 2ud prize-winner, 2s. 6d. out of each entry ; 3rd prize-

winner, Is. 6d. out of each entry ; 4th prize-Avinner, Is. out of each

entry.

The folloAving is a copy of steward's card :

—

Directions for Taking Milk ^°- '^^'^'^ ^°^-

Samples. Weight of Milk.

T,, . u .^ .1 „ii ^A Evening lbs ozs.
1. The cow must be thoroughly milked

out, and the samples taken from the Weight of Bucket lbs ozs.

whole of her yield.
Nett lbs ozs

2. As soon as the milking is completed,

the milk to be weighed carefully in the Morning lbs ozs.

bucket, and the weight immediately re-
^^^^^^ ^^^ ^^^

corded on the card. The weight oi the

bucket when empty, to be taken and
Nett lbs ozs

deducted from the total.

_, ... , 1 ,1. ui -A Total lbs ozs.
3. The milk must be thoroughly mixed

by being poured four times from orie
Owner's Name

bucket into another, before the sample
is taken. Cow's Name
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Port Fairy Regulations.

The Fort Fairy Agricultural Society were the pioneers in this

country of the modern sj^stem of testing cows in show competitions,

and the following are their regulations :

—

4
" Exhibitors when entering, must furnish on their Entry form, age, date, when

" calved, and brand of cow.

" Cows to be exhibited in the show grounds, on the 15th October, 1903, but
" the milking will be done at the home of the owners on the 6th and 7th October, in

"the presence of Stewards appointed by the Society, who will take charge of
"the milk to be tested, and who will also attend to see cows properly stripped on
" the morning of the 6th October.

"The milk will be weighed and sampled at the evening milking, on the 6th
"and morning of the 7th October, and tested with the Babcock Tester.

"One point will be allowed for each pound weight of milk; ten points for
" each percentage of butter fat ; one point for every ten days over the first 28 days,
" and up to 128 days after calving.

" Exhibitors, if called upon, must make a declaration, giving the correct date
" on which the cows calved.

" Exhibitors will provide their own buckets for milking.

" Special Note.—Entries for all Test Prizes to be in the hands of the
" Secretary not later than Thursday, ist October, 1903, at 3 o'clock p.m."

This is a very good system^ and the clause providing for a declara-

tion to be given as to correct date of calving should be a sufficient

safeguard against fraud.

(Some cows are very persistent milkers, and when well fed, will

milk, if allowed, right up to calving again. These are more profitable

than cows which give a big return for a few months, and then dry off,

and by giving points, for the length of time after calving, they have
a legitimate chance in a competition.

The following is a copy of the card to be exhibited on the pen of

the cow on the day of the show.

PORT FAIRY AGRICULTURAL AND PASTORAL ASSOCIATION.

Entry No 10 Fed on ordinary pasture

Test Cow

Owner, Mr.
J. C. Ritchie.

Breed —Shorthorn. Age g years. Days Calved, 91 days.

Milk Yield.
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One point for each pound of milk yielded in 24 hours, average of

two days taken.

Twenty points for each pound of butter-fat contained in the milk.

Four points for each pound of solids, not fat, contained in the

milk.

Ten points deducted from the total score if the milk contains less*

than 8 per cent, of fat.

In this, it Avill be seeii that the British Association have gone a
stage further than we have in taking the tests for two days, and this,

I think, is worthy of consideration, as it would minimise the effect of

the daily variation which we have noticed above. We need not attach

much importance to the allotments of points for solids, not fat, as that

runs in almost exact proportion to fat, except when the fat is

over 5 per cent, when the portion of non-fatty solids is slightly

reduced, and if we find the value as a butter producer, we know it is

practically the same for cheese. Many people may say, it would be
too much trouble to take a two-days' test, but it is only once a year,

and considering the importance of it, and the increasing interest

taken in the tests, it is worth considering. As it is, the country
societies have set an example that may well be followed by the Eoyal
Society of Victoria, as the milking competition as conducted at their

annual show, is of very little educational value, and considering the

importance of the industry, this competition might well be conducted
on more up-to-date lines.

One good result from these competitions should be that it will

induce more farmers to get testers and test their own cows, by which
means they will hnd out which are not paying for their keep, as in a

case I came across this week of a cow giving 2i lbs. of butter a week;
these will be culled, and thus the general average for the State

increased very considerably.
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THE DAIRY COW.

Shape.

It is a question liow far the conformation of tlie -Jersey cow has

lent itself to the spread of a widely held opinion that a cow, to be a

typical dairy animal, must be narrow chested and thin Ueshed. The
breeders of Jersey cattle, breeding solely for quantity and quality of

milk, after long and careful selection, have no doubt become possessed

of a class of dairy animals superior in these respects to any other

known breed. In furtherance of their work in the development
of a rich milk producing animal, and the whole attention of the Jersey

cattle breeders being given to the one object, their cattle have little

to recommend them to breeders who must necessarily aim at producing
stock of a general purpose character. Had the Jersey cattle breeders,

with their careful and systematic attention to details, for which they
are famous, found it to their advantage to have produced larger

framed general purpose animals, there can be little doubt but that

equally good results, so far as milk is concerned, would have been
attained. The production of butter suited the position of farming in

their isolated position, hence tlieir attention to a special purpose
breed of cattle. To those who feel inclined to question this it may
be said that there is clear evidence that the greatest care has been
exercised for generations by Jersey breeders in selection and mating
their cattle, so as to develop the quantity and quality of milk, while

on the other hand no such careful and united action can be traced on
the part of Shorthorn breeders. Until we have evidence to show
that systematic and practical efforts have failed in producing a wide-
chested, broad backed, deep and rich milk-yielding class of cows it

cannot be claimed to be an imj)ossibility to do so. Even with the

small attention that this subject has received from breeders, we have
direct evidence of what can be done in a few years by those who,
never losing sight of wide chests and broad backs, select their

breeding animals with the assistance of carefully kept records of the
quantity of milk produced with its percentage of butter fat.

Fat and Flesh.

With regard to this matter it is absolutely necessary to distinguish

between iiesh and fat, a distinction which even amongst cattle breeders

would* seem to be a matter of uncertainty and doubt. Full muscular
or flesh development can doubtless go hand in hand with deep
milking, but excessive fat development means absence of milk. To
many who fail to distinguish between flesh and fat, a deep, round
body suggests high feeding and small milking powers ; while a

fleshless, although fat animal, is often termed " a lean, milky looking
subject." There is one infallible test in such cases, a test employed
by butchers when purchasing animals for the block. It is trying

the thickness of the flank, or lap, as it is termed in many parts of
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Ireland. In applying this test it will often be found that an animal

spoken of as lean seems so from a want of flesli, the flank handle
being all that one would expect in highly fed animals. This flank

test cannot be too strongly advocated, seeing it is perhaps the only

one which can be depended upon to discriminate, with any degree of

certainty, between fat and flesh in a living subject. Were it more
generally applied the credit accorded to many apparently lean

animals would be less pronounced. Flesh and milk can, and do, go
together, and this being so it is all-important from the point of view
of constitution and health in our animals that this is kept in mind.
An animal's strength depends upon its muscular development, and it

is unreasonable to expect strong, healthy progeny from weak, fleshless,

though perhaps fat, parents.—Robert Bruce, in The Journal of the

Department of Agriculture for Ireland.
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VICTORIAN PRODUCE IN LONDON.

By A. G. Berry.

Butter.

Since writing ou the IGtli ultimo, the R.M.S. "Himalaya" and

the R.M.S. " Orient" with small consignments, and the R.M.S. " India
"

with 6,626 boxes, have arrived.

The butter by all the above-uamed steamers has been delivered in

good condition. Some of it is new season's butter, the quality of

which is excellent. It is selling readily at 106s. to 108s. per cwt.,

and the firms here connected with the trade are very hopeful, if the

quality of future supplies is maintained, that Victorian butter will

again reach the position in the trade that it held previous to the last

two seasons. Australian butter is practically on its trial again, and

the necessity of keeping up to the standard started cannot be too

strongly impressed upon the Victorian butter manufacturers and

shippers. If the good quality is maiutained throughout the season,

the difficulty of inducing shopkeepers and others to buy Australian

butter instead of other butters on the market next year will be greatly

diminished. Owing to short supplies from Australia during the last

two years, many original buyers of our butter have had to purchase

other kinds, and it is no easy matter to persuade them to again trade

in Australia unless the quality is good and the price moderate.

As regards the old season's butter, of which large (piautities are

still in cold store here, I regret to say that sales are very slow. Prices

range from 86s. to l)2s. per cwt., at which prices buyers consider

Siberian better value !i,t present. However, shipments of the last

named are decreasing and becoming poorer in quality, io that there is

hope that a better market will be available for second rate Australian

butter shortly. There is little doubt that some of the stored butter

is very poor—in some cases quite rancid.

Prices for the week are a,s follows :—Danish, 120s. to 122s. per

cwt.; Russian, 80s. to 94s.; Australian (new season's), 106s. to 108s.,

and 110s. for very special ; stored, 86s. to 96s.; New Zealand and

Canadian, 100s. to 104s.

Rabbits-

In continuation of my memorandum of the 16tli ultimo on the

above subject, I have to report that I proceeded to Ijiverpool, as

instructed, to inspect the rabbits consigned to that port by the s.s.

'Persic."

There was a good deal of delay in opening the chambers
containing the rabbits, as the vessel arriving in dock on Thursday
night, the consignees requested that delivery should not be made to
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tliem until the following Monday. On that day I inspected the

rabbits and the chambers, and found everything satisfactory.

During my stay in Liverpool I called on Sir Charles Petrie and
Mr. Ruddin, the two large Liverpool importers of Australian rabbits,

and I was received with every courtesy. I had a long talk with
the first-named gentleman relating to the rabbit trade, and there

is little doubt that for the northern and north midland trade in

rabbits (which is very large), Liverpool, from its geographical

position, and consequently lower railway rates, is in a better position

than London to cater for the trade. The present difficulty in

furthering this is the question of direct shipments to Liverpool from
Australia. There are at present practically no boats going direct to

that port from Australia. The White Star steamers go there, but

they call first at London, and do not arrive in Liverpool until nine to

eleven days later. If goods are urgently required, it becomes
necessary for consignees to take delivery in London—although the

goods are consigned to Liverpool—and forward by train rather than

wait for the steamer to arrive in the ordinary course at Liverpool.

This is probably not done to any large extent, but I mention it as

showing a difficulty of increasing our trade in the populous districts

of the north.

The R.M.S. "India" discharged 2U22 crates of Victorian rabbits

in excellent condition this week, and the s.s. " Narrung" 1606 crates

—

is now discharging. I hope to be in a position to report on the

condition of the latter consignment next week.

The trade in London in Australian rabbits is very quiet this week,

as supplies of English are plentiful. The top price for Victorian

to-day is 15s. 6d. per crate ex ship.

Grading Rabbits-

I also deaire to bring before the authorities in Melbourne the

opinion of the chief importers, that the rabbits are over graded. At
present there are six distinct grades:—"Large," "Young," and
" Small," in black and red. That is to say that there are two grades

of "Large," two of "Young," and two of "Small." The opinion of

the trade now is that these are too many, and only lead to confusion.

The words "first quality" and "second quality" also are rather likely

to be inferred by . buyers as meaning an inferiority of quality or

condition in the rabbit itself. This, I take it, is not what is intended,

as I understand the words " second quality" to refer to the size of the

rabbit only. I would therefore recommend that the rabbits in future

should be graded into three classes only, viz. :—" Large," " Young,"
and " Small," and that use of the words " first quality" and " second

quality" on the crates should be discontinued. The stamp of the

Agricultural Department, "Approved for Export" is most vahiableto

the trade, and should naturally therefore be continued.
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SEASONABLE WORK FOR THE CELLAR
AND VINEYARD.
By P. A. Wyatt.

January.
Cellar.

As this mouth is always one of our hottest, care should be taken
to keep the temperature of the cellar as cool as possible. Opening
the doors and ventilators during the night, and closing them in the

early morning, will tend to effect this.

As the third racking should be completed before this month, unless
absolutely necessary, leave the wine alone, except to see that the casks
are kept full to the bung.

Where wines are inclined to "turn" or "go off," rack into clean,

well-sulphured casks, and fine; when it becomes bright, rack again.
Where it is ])0ssible these wines should be sterilised.

Vineyard.

As the season is conducive to the development of black spot and
oidium, care should be taken to examine the* vines for these diseases,

and should they appear, treat with Bordeaux mixture (summer
strength) for the former, and sulphur for the latter. Keep the land
well stirred so as to retain all the moisture possible. Where irrigation

is applied, it should be completed early in the month, and the land
well worked directly afterwards.

February.
Cellar.

The inside of the cellar should be whitewashed with fresh lime-
wash, and everything thoroughly overhauled that will be required for

the vintage that is now approaching.

Wash presses, crushers, elevators, coolers, pumps, &c., with boil-

ing water, to which 10 per cent, of sulphuric acid has been added, so

as to destroy any moulds or bad g'erms that may be on these articles.

Casks that are found to have a bad or foreign smell (mould, sour,

putrified lees, or bad spirit), treat with the following mixture,
recommended by R. Dubois, in the " Agricultural Journal " of the
Cape of Good Hope :

—

Common Salt, 2 ozs.

Powdered Peroxide of Manganese, IJ ozs.

Sulphuric Acid (concentrated) 3J ozs,

Boiling Water, J gallon

(This is sufficient for a hogshead.)

Pour the ingredients into the cask, and bung securely, shake a little, and let it

remain still for three hours. Rinse with cold water until it comes out bright and
without smell.

It may, perhaps, be found necessary to repeat this operation, but
it is most effective.
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Where wooden ferraenting vats are used, after tightening the

hoops, put into each about one foot of lime water, keep this well

stirred, and rinse round the sides at least twice a week. Before

using these vats, wash with hot water and 10 per cent, sulphuric acid,

then rinse with cold water. Keep the cellar cool in the same manner
as^referred to last month.

Vineyard.

Test the sugar-strength of the grapes at short intervals, so as to

know when they are sufficiently ripe to start wine-making.

Where the grapes are backward in ripening, clear the leaves from
round the bunches ; keep the surface of the ground loose.

The second disrooting of roots growing from the scions of the

season's grafts should be attended to early in the month.
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COLD STORAGE OF FRUIT.

The Experimeni Station Record ior M.a.y , 1903, gives a summary of

the results thus far secured in the cold storage experiments conducted by

tlie U.S. De{)artment of Agriculture in reviewing the account of them

prepared by G. H. Powell. It appears that "in a comparison of tiie

keeping quality of apples picked when nearly grown, and still under-

colouied, witli larger, more highly coloured, but firm fruit picked two
weeks later, it was found that the more mature apples kei)t just as

long, were as durable on removal, were superior in quality, and worth

more than the fruit picked while still immature. The most striking

differences between these two grades of fruits were shown in their

relative susceptibility to apple scald, the immature fruits being much
more susceptible to this tiouble than the more mature fruits. As a

prevention of scald it is recommended that only well-developed,

highly coloured fruit be stored, and that this be placed as soon as

picked in a temperature not above 32 degs. F., and removed from
storage before the scald begins.

" Like results were obtained with Kieffer pears picked at different

degrees of ripeness, the more mature fruit keeping fully as well as the

greener fruit if placed quickly after j)icking in a temperatuie not

above 32 degs. The best results with peaches were obtained when
the fruit was fully developed and highly coloured but still hard
when it entered the storage room. Peaches in any way soft were
found to break down quickly on removal, while greener fruit was
inclined to shrivel.

"Delay in storage after the fruit was picked injured its keeping

quality. When Bartlett pears were delayed fiom two to four days

befoi-e being stored they i-ipened within two or three weeks, while

fruit stored immediately after picking was finer at the end of five

weeks. Kieffer pears stored immediately in a low temperature kept

in prime condition until April. When stoi-age was delayed ten days

they showed softening and discoloui-ation at the core in about thirty

days. Delay in the storage of apples, more particularly the long-

keeping sorts, was not found to be so serious as with the other fruits;

nevertheless much delay in storage does not in any wise improve the

keeping quality, and whenever the climatic or other conditions are such

as to hasten the ripening of the fruit delay in storage is harmful. The
author considers it much better to leave the fruit on the tree until it

can be put in cold storage, rather than to pick and store it in the

orchard or cars.

"Relative to the temperatures at which the various fruits keep
best it was found that 32 degs. was better for both apples and pears

than any temperature higher than this. Kieffer pears, for instance,

stored in a temperature of 32 degs. kept until April, while at 36 deg.

they reached their commercial limit in December. Peaches also kept
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better at a temperature of 32 degs. tlian at any temperature higher

than this, and the quality of the fruit was equally as good. The
ability of all the diffeient fruits to stand up when removed from a

temperature of 32 degs. was far greater than from any temperature

higher than this. The general impression that cold stoiage fruits lack

quality and deteriorate quickly when removed from cold storage has

been found to be fallacious.

" Wrapping fruit in tissue, parchment, paraflSn, or newspaper has

been found to prolong the storage season of winter ap{)les and late-

keeping peais, preserving their fresh appearance, preventing ac-

cumulation of mould on tlie stem or at the calyx, lessening the decay,

and preventing evaporation from the fruit. Little difference was
noticeable in the efficiency of the different wrappers. It is believed

that with all fancy fruit for long keeping, wrapping is worthy of

commercial consideration.

" As to the effect of different kinds of packages on the keeping

quality of fruit it was found that the smaller open packages, which
permit of ventilation and rapid cooling down, are better than larger

packages like barrels, in which the fruit in the center is likely to

maintain a considerately higher temperature than the outside fruit,

and thus undergo a ripening process which hastens decay."
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THE ORCHARD.

By Jas. Lang.

Seasonable Work-

This has been one of the best seasons experienced by orchardists

for very many years past, the splendid rains which fell during the

winter having thoroughly sa.turated the subsoil. Not for some years

has the subsoil received such a soaking as it has this winter.

Fruit trees are now making a healthy and vigorous growth, and look

better than they have done for a long time. It will be necessary to

keep the scarifier going to keep down the weeds and prevent the soil

from becoming caked. Keeping the surface loose also conserves the

moisture in the soil by preventing evaporation.

The codlin moth will have to be attended to by spraying, and
examining the bandages every week. The season being cold and
damp, the moths have been much later in making their appearance
than usual, and should the weather remain cool it is possible that not

more than one brood will mature during the summer. If this should

be the case it will be a great relief to orchardists who have suffered

far more loss from the second and third broods than from the first.

It therefore behoves all orchardists to bestir themselves and take
advantage of the favourable season to destroy as many as possible of

the grubs, and thus lessen the number for next year. A spraying
should be given early in January, and another early in February, and
should the grub be prevalent still another about the middle of March
would be of advantage. It was observed last year that apples

gathered into the store during the latter part of April must have had
the eggs attached, as young grubs were developed for some weeks
afterwards.

Where it is desired to pronagate young trees, or renew old ones,

the month of February will be the most suitable to bud them. It is

too late now this season to top the leading shoots on young fruit

trees, but superfluous shoots may be thinned out, and thus the work
•of winter pruning lessened.

Export of Apples.

As the export season for apples and pears will soon be round, it

will be well to remind growers and shippers that it will only pay to

export the most suitable varieties for the English market, viz.,

Cleopatra, Munro's Favourite, Jonathan, Rome Beauty, Esopus
Spitzenburgh, and Newtown Pippin. Growers sometimes take up
more space than they are able to fill with the best sorts, so that they
have to make up their quantity by sending those that only realize a
moderate price in the London market, thus bringing down the average
of the whole consignment. It is therefore more profitable to send a
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smaller quantity of the best varieties tliau large cousig-nments of

sorts not so suitable. * The London buyers are very conservative, and
will only pay a good price for varieties that are well known in the

market as of the best quality.

Pears for Export.

In the -luly number of the Journal appears a report from Mr. •)•

M. Sinclair regarding the best pears for the English market. He
mentions the variety Doyenne du Cornice as being largely shipped

from California. This is a pear of the very finest quality, but in

Victoria it is a very poor bearer, and as a commercial pear not worth

growing. The writer has had several trees of this variety in his

orchard for many years, but has never obtained a crop from them.

Pears for export are best packed in trays in single layers. The
most successful consignments last year from Harcourt were packed in

trayS; and Mr. J. B. Thomas, of Covent Garden, reports "that it was
the most satisfactory system of packing pears that had come under

his notice," and advised future consignments to be packed in the same
manner. The size of the trays, inside measurements, is 8 inches by
14 inches by 18^ inches; three trays are placed one on top of the

other and fastened together at each end by two cleats, the lid is then

nailed on, and the whole forms a neat package about the size of the

usual export case. Winter Nelis packed in this way sold for 10s. 6d,

per tray, 35 fruits in each tray, last season in Covent Garden.
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THE VEGETABLE GARDEN.

By Thos. W. Pockett.

During January, February, and March, preparation has to be

made for the autumn and winter supply of vegetables, and owing to

the crops maturing so quickly during the hot weather, there is usually

plenty of land lying idle at this season. When it is intended to plant

cabbage or cauliflower during, say February, this land would be
greatly improved if it were now dug deeply, and where practicable a

good dressing of manure worked in. When the time for planting

arrives it should again be forked or dug, plants will then take root

much better, will require less water, and there will be better results

generally.

In the Melbourne district seeds of the following may be sown
during January and February :—Brussells Sprouts ; Cabbage, summer
varieties, such as St. John's Day, to be followed with winter varieties,

such as Savoy, Enfield Market, &c. ; Cauliflower, starting with early

sorts, to be followed by Chandler's Mammoth, or other late kinds.

A supply is then assured from, say April, until July. The plants

should always be watered before taking them from the seed beds,

and if possible be planted out when rain is near at hand. Celery seed
may still be sown in small quantities, and plants should be put into

trenches, or planted in ground that is heavily manured. The self-

blanching varieties need not necessarily be planted in trenches. The
object of the trench is to give soil for earthing, so as to cause the

leaves and stems to become white, but many people now adopt other

methods, such as placing four-inch pipes over the plant, or strips of

sacking, or brown paper will do equally well when wrapped round the

plant, with a couple of ties to keep it in position. The plants should
be from 12 to 18 inches in height before applying either, and
whatever is used it should not come more than half-way up the

plant. The pink varieties are generally rather more solid, and
slightly hardier than the whites, and may be chosen for the later

crop. If extra large sticks are required, it will be necessary during
the growing season to give liquid manure once, or twice a week

—

niti'ate of soda, about half-ounce to one gallon of water will also be
found beneficial. Seeds of Carrot, Parsnip, and Beet may be sown,
which will come in for use in the winter and early spring, when many
of the earlier sown crops will be going to seed. Turnips are

uncertain until end of February or March. French Beans may be
sown until middle of February with success, after that date they
would be uncertain, as the cold weather may check them, although
sometimes a chance crop may be obtained in May, from seed sown
the beginning of March.

Tomato plants should receive attention, removing any superfluous

growths. The free-setting heavy croppers should have all small
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growths removed, and any assistance, sucli as water or liquid manure,

so that the fruit may be properly developed before the nights get too

cold. The strong growing and shy bearing varieties will need to be

thinned out, and where a bunch of fruit is setting, the growth should

be nipped back to within one joint of the flower, otherwise they are

liable to make too much growth at the expense of the fruit.

These notes refer to the Melbourne district, warmer districts may
be a little later, while colder districts may be a little earlier.
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THE FLOWER GARDEN.

By T}io.s. W. Pochett.

Tying, staking, watering, and manui'ing should be the chief work
for the next two months, beyond the general hoeing and stirring of

the soil after watering, or to admit water.

Canuas should be looked over, removing old leaves and flowers,

and with a little assistance in the shape of manure and water a

glorious display will be assured during autumn. Dahlias that

remained in the ground last winter, and reflowered during the early

summer, may be cut down to the ground early in the month, so as to

get fresh growth, which will flower during March, April and May.

Chrysanthemums that have been allowed to grow from stools may
also be cut down, imless large blooms are required, and in such
cases young plants put out in September or October would be best,

and any shortening should have been done not later than the middle of

December.

Any bare places in the borders, caused by flowers or plants that

have finished blooming, may be filled up for the autumn.

For a number of years past I have sown Cosmos, Marigold
(French and African), Zinnias, and Variegated Maize, at the

beginning of January. They generally come up with little trouble,

and by the time they commence to flower the weather is cool, and a

fine display is produced with practically no trouble, and there is the

advantage of the flowers lasting longer, whether cut or on the plants.

Roses.—The autumn display of roses is generally the best, more
especially with the Teas, and Hybrid Teas. All old flowers should be
cut away, and any bushes making unnecessary growth should be
thinned out, and if the rainfall is deficient about March give a good
watering, or, what is preferable, liquid manure.

Lawns.

Buffalo grass lawns may still be made until March or April. When
it is intended to grow other grasses with the Buffalo, nothing is so

good as Kentucky blue grass. I generally have a patch ready, and
dibble a piece in about every foot when planting the Buffalo. The
one leads during the summer, while the other is green and fills up all

the available space during autumn, winter and spring, yet the one
never kills the other, or becomes patchy.
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EARLY BLIGHT OF THE POTATO.

{Alternaria solani (E. &> M:) Jones &> Grout.)

By D. McAljpine.

Nature and Symptoms of the Disease.

Potatoes are subject to a number of diseases, but fortunately the

potato disease which is so destructive in other countries has not been
found in Australia. This disease, which affects all parts of the plant,

leaf, stem, and tubers, is often known as the Late Blight, because it

does not usually appear until comparatively late in the season.

But there is another known as the Early Blight, on account of its

appearing just when the tubers begin to form, or even earlier, if the

conditions are unfavourable to healthy growth, and it only occurs

upon the leaves and stems, not causing the ])otatoes to rot as in the

other.

It first came under my ncjtice in April, 18*J(J, at Leongatha, and
since then at other parts of South Gippsland; but although not

very generally observed as yet, this is probably owing to its being
unrecognized. The accompanying reproductions of photographs will

enable any potato-grower to make sure of its presence and thus to

take action in getting rid of it. This disease causes serious loss in

the United States, where it was first definitely determined in 1891,
and it is widely distributed in Europe, as well as in New Zealand, and
has recently been discovered in India, where, however, only a few
fields were found affected. There is no mistaking this disease when
fully developed, although it might possibly be confounded with early

maturity and thus escape notice. The stems are hard and woody and
of an unhealthy hue, while the leaves are brown and withered, some-
what of the colour of tobacco. Owing to this the entire plant finally

withers and dies before its proper season, thus causing the tubers to

be small, only one-half or one-third their usual size. The tubers,

however, are sound, although undersized and immature, and the
fungus evidently has no direct affect upon them, as is the case with
the Late Blight.

While closely investigating the disease at Leongatha I found that

every kind of potato was affected, whether grown in virgin land or

not, and irrespective of being ^rown in any of the three classes of

soil found in the district—chocolate, grey loam or black loam, the

latter being situated near the creeks and rivers. The average rainfall

is about 40 inches, so that there is abundance of moisture, and it was
noticeable that the diseased plants produced no fruit, or plums as

they are called. When the disease is followed from its earliest stages

it is found that the leaves have dark-brown, well-defined, rather

irregular spots, which increase in number and size until they overrun
the entire leaf and destroy it. (Figs. 1 and 2). If the irregular spots
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are closely examined they are found to be usually marked by con-

centric rings, whicli indicate tlie stages of growth in tlie spreading of

the spot. Ultim;itely the leaves become Avholly brown on their upper

surface, although tlie under surface retains more or less of a green

tinge. The stalks are also of a sickly yellow, instead of a bright,

healthy green, and latterly lose their succulence, becoming dry.

The Fungus under the Microscope-

If one of the spots is examined under tlie microscope it is found

to be permeated by fungus filaments, which cause the decay of the

tissue, and from these, dark-brown erect or ascending filaments wdth

ti-ansverse partitions project and bear the reproductive bodies. The
filaments which ascend into the air are called conidio])hores or conidia

bearers, because they give rise to conidia at their free ends, which are

slightly cup-shaped so as to form a resting place for the conidia.

(Fig. :j). These brown conidia are the reproductive bodies, and each

consists of a number of compartments divided lengthwise and cross-

wise and terminates in an elongated, slender, colourless, tapering-

beak with cross partitions, the beak being single, double, or treble.

(Figs. 4, 5, and 6).

When ripe these conidia are easily detached, and under the

influence of moisture soon begin to germinate. They do this in a

variety of ways, the great difference being in the more or less direct

and rapid way in Avhich they reproduce themselves.

The conidium may directly produce on its beak a short conidio-

phore (Fig. 7) which in turn bears a conidium, the one shown in

Fig. 4 having fallen from it, or various lateral conidiophores may be

formed, giving rise to secondary conidia (Figs. 10 and 11). The
terminal beak may produce a germ-tube, which bears a conidophore

and secondary conidium. (Fig. 12). All these methods shew how
rapidly the conidia may be multiplied without the intervention of

much of a vegetative stage. But under normal conditions when a

conidium falls on a moist spot on a leaf, various cells may put forth

delicate filaments, which enter the stomata or breathing pores and

thus produce the mass of filaments from which conidiophores arise, as

in Fig. o.

It can easily be seen how the fungus spreads, and on the dewy
leaf reproduces itself with amazing rapidity.

An extensive series of cultures on potato leaves, in water and in

decoction of potato leaves, was carried out by my assistant, Mr.

Robinson, in order to observe the methods of spore formation and
germination. The diseased leaves received at the laboratory as a rule

showed only a limited number of conidia. On placing small diseased

spots in petri dishes and keeping thein moist, in twenty-four hours a

profuse development of conidia was noted, and in the many hundreds
of such cases subjected to the most careful microscopical examination,

no single instance of the production of conidia in chains was observed.

But in old cultures in potato leaf decoction, a few chains of conidia
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were met with. In such cases, however, it was readily seen that the

normal conidium, with its tapering beak, became modified in such a

way that the ultimate segment of the beak became cup-shaped and
bore a secondary conidium at the apex. Jones and Grout in America
were the first to note these chains of conidia, but they failed to draw
attention to the modification in the form of the beak of the conidium,

necessary before the chains could be formed. It is a nice point to

settle whether the fungus concerned should not be more properly

termed a Macrosporium, as named by the original describers, or an
Alternaria, as suggested by Jones and Grout. The matter is mainly

one of scientific interest, but since the normal habit of the fungus
growing under natural conditions as a parasite is to produce its

conidia singly and not in chains, it seems tha,t the balance of evidence

is in favour of the former name. No record has, so far as I am
aware, been made of the occurrence of chains of conidia growing
naturally upon potato leaves.

The difference is very striking between the normal tapering beak
of the naturally formed conidia in Figs. 3, 5, and t) and the conidia

with cup-sha])ed extremities produced under artificial conditions, as

in Figs. 8 and 9.

Treatment-

In certain parts of Gippsland this disease has been a standing

grievance with potato-growers for a number of years, and the only

explanation they can offer as to its occurrence is that the seed has

run out, and the evident remedy is to get new seed from another

district. It is not considered safe to plant the same potato seed for

more than two seasons, and even in the second season there may be a

considerable loss, even as much as 20 per cent. I examined a number
of fields under similar conditions and found considerable variation.

In one field which produced six tons of good, sound tubers the

previous year, in the following year the growth was very unsatis-

factory, as from their first appearance above ground the stalks were

weak and sickly, and a number never came up at all. In an adjoining

paddock, where the soil was similar and the new seed potatoes planted

the same week, and for the first time, the produce was at the rate of

11 tons per acre, without misses, and the plants all strong and

healthy.

The growers in this district have found out by dear-bought

experience, that it is necessary to have fresh seed every season at

least, but tkey have no idea as to why this is useful in checking the

disease. I take it that since this particular fungus is what is known as a

weak parasite, it can only do serious damage when the vitality of

the plant is lowered from some other cause. The plant from fresh

seed resists the disease, because it is more vigorous in its growth, and

less likely to let the fungus gain a footing in its tissues. Therefore,

the first recommendation is to adopt all those measures which tend to

produce a healthy and vigorous plant, such as thoroughly-matured

seed from a clean district, deep ploughing, manure where necessary.
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and thorongh tillage. Another evident precaution is to destroy all the
diseased plants, so that the fungus ma}- not be allowed unchecked to

propagate itself and sow its reproductive bodies in the soil.

There is yet another remedy to be mentioned, which has been
extensively employed in the United States, where the disease seems
to be worse than in other countries, and that is the use of the well-

known fungicide, Bordeaux mixture. The orchardist has to spray his

apple and pear trees for black spot if he wishes to save his crop from
being ruined in a spotty season, and the potato-grower seriously

threatened by the Early Blight, will find it to his advantage to spray
likewise. If spraying is to have its full effect, it must be done early,

for in diseases of this nature, he must anticipate the attack, and not
wait until he sees the plants succumbing to the disease. Since, no
doubt, the conidia are in the soil, and attack the plant early, it would
be advantageous to treat the soil immediately before planting, and
when the plants are about six inches high. The formula known
as 6.4.40 or 6.4.50, may be recommended, and it has been found that
spraying at the rate of 100 gallons per acre, gave better results than
50 gallons per acre.

Explanation of Plates.

{Alteniaria solum.)

1. Young leaf of potato affected by the Early Blight, showing the formation of
small discoloured spots. (Nat. size).

2. Mature leaf of potato, showing large dry spots due to the growth of the fungus.
(Nat. size).

Conidiophores and conidia of the fungus growing on the leaf, as seen under the
microscope, when magnified 100 diameters.

4, 5, 6. Conidia with one, two, and three beaks, (x 250).

7. Conidium with one beak, upon which a cup-shaped conidiophore has been
formed, the conidium shown in fig. 4 having fallen from it. From a culture on potata
leaf decoction.

8. Chain of two conidia, in the larger the single terminal beak has become modified
so as to serve as a conidiophore, being terminated by the characteristic cup-shaped
apex. From a culture on potato-leaf decoction.

9. Conidium showing the modification of the single terminal beak into a
conidiophore, with the cup-shaped apex. From a culture on potato-leaf decoction.

10. Conidium germinating in decoction of potato leaf, showing the formation of
mycelium, in turn giving rise to a conidiophore and conidium.

11. Conidia germinating in decoction of potato leaf, one of them producing two
coniodiophores, each bearing a conidium with two beaks.

12. Conidium germinating in potato-leaf decoction, a secondary conidium being
formed at the apex of the conidiophore arising from the terminal beak.

Note.—Figs. 1 and 2 natural size, Fig. 3 magnified 100 diameters, and all others
magnified 2-50 diameters. All figures reproduced from original photographs and
photomicrographs, by G. H. Robinson.
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A FUNGUS PARASITE ON THE CODLIN MOTH.
(Isaria farinosa (Dicks.) Fr.)

By D. McAlpine.

I^]arly in October^ when carrying out spraying experiments in Mr.
A. F. Tliiele's orchard, at Doncaster, that grower called my attention

to the fact that numerous codlin moth grubs were being killed by a
white fungus that enveloped them. He calculated that as many as

90 per cent, were destroyed in this way, and considered the disease to

be of the nature of an epidemic. The zinc bands around the tree-

trunks were being removed and examined at the time of my visit, and
I obtained a number of dead specimens in order to examine the
fungus which appeared as a dense, woolly covering around the bodies
of the larvae. In some cases the fungus grew out from the body in

the form of slender stalks, expanding at the free end, and in one
instance three such stalks were observed about 10 mm*, high, and
ending in a club with a white mealy covering. On examining this

white material under the microscope, it was found to be a mass of fungus
filaments, with numerous projecting Penicillium-like bodies, bearing
innumerable spores or conidia as they are technically called, which was
the cause of the mealy appearance. The dense, white mould directly

covering the grubs, did not show at this stage any of the reproductive

bodies. Several of the grubs were placed in damp chambers, not

however so moist as to encourage the growth of other fungi, and in

about five days there was a profuse development of conidia. The
fungus might either be chalky-white or ochraceous, or a mixture
of both, but the conidia produced in each case were the same, show-
ing that the fungus varied in its colour. At various points, short,

thread-like stalks were produced, and it was soon decided that the

conidia might either be croduced at the tips of these stalks, or

directly from the fungus filaments enveloping the body. Here, then,

was an undoubted fungus attacking the codlin moth grubs and
destroying them at the stage when they were about to pass into the

chrysalis form. It was also found to be capable of reproducing itself

freely, and thus a means of spreading the fungus was easily obtain-

able if it should be found practicable to destroy the codlin moth in

the grub stage by this means.

Previous Records of Parasitic Fungi on
the Codlin Moth

The codlin moth, like others of its class, has many natural

enemies, and these have all received more or less attention at the
hands of investigators. T. D. A. Cockerellt in " Preliminary Xotes
on the Codlin Moth," has pointed out its natural enemies occurring
in New Mexico, and these include:— 1, birds; 2, bats and other

*A Millimetre is about ^^^ inch. f Bull. 25, New Mexico, Ag. Exp. Sta., Feb., 1898.
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vertebrate animals ; o, hymenopterous pai-asites ;
I, a beetle larva,

and 5, a parasitic fungus. It is with the latter that we are more

.immediately concerned, and considering the importance of the subject,

his remarks are quoted in full.

"On November 1th, 1896, two dead codlin moth pupae were found

on a tree, both attacked by a fungus. Later on, a worm was found

in a mummihed condition, its death apparently the result of a fungus

growth. Still further search showed that a small per centage of the

mature worms, and also of the pupae, perished in this way, but the

disease was not prevalent enough to be of much importance.

In April, 1897, in Mesilla, many worms which were kept in a bottle

died from the attack of the same fungus, which had all the appearance

of the celebrated chinch-bug fungus, 8porotrichum ylohuliferum.

Specimens were sent to Dr. R. Thaxter for a critical opinion, and he

replied that the fungus seemed to him to be Sporotrichum (jlohuliferum."

This is the first and only definite record that I am aware of as to

the occurrence of a parasitic fungus on the codlin moth.

In September, 1899, Mr. Cock, orchard inspector, sent me dead

grubs from the Castlemaine district, enveloped in fungus filaments,

but since there was no fructification present, the fungus could not be

determined.

Nature of the Fungus found in Victoria-

The general characters of the fungus have already been given,

but a more detailed account will be necessary to settle its systematic

position. The fungus filaments, which are about o microns* broad,

either directly envelop the body or grow out into compact, interwoven

threads, forming a slender stalk often expanded at the free end, and

the upper two-thirds has a white mealy covering composed of

innumerable colourless conidia. Directly from the filaments covering

the body, or from the threads composing the stalk, there arise the

couidia-bearers which resemble those present in the common blue

mould on rotting fruit, &c.—a Penic'dlium ; that is to say, there

is a long, slender filament, variously branched, often in whorls, and at

the end of each there are flask-shaped basal cells or sterigmata, which

bear the conidia in long chains. The conidia are colourless, sub-

globose, or, shortly oval, very minute—2^ x H microns. The
characters are those of the mould known as Isaria, and the form

agrees very closely with Isaria farinosa, (Dicks.) Fr., or Mealy Isaria.

Use of the Fungus as an Insecticide-

The question is often asked by growers and others, can natural

enemies be used to keep down insect pests ? Experiments have been

carried out to supply an answer to tlie question. The results of

these experiments generally have been to show that only a limited

amount of relief can be expected from this source. There is no

doubt that the method of pitting nature against itself is a most

*A micron is approximately 2:5^0^ of an inch.
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economical one^ aad that most satisfactory results might be expected
from it, bnt it would appear that we have not yet learned how tO'

apply these natural remedies to the best advantage. For example,
Cockerell found that the Mexican fungus worked great destruction

among the grubs in the damp atmosphere of a bottle, which contained

some wormy apples ; but out in the orchard its effects were incon-

siderable, and he adds the remark—" There is no hope that it will

ever prove efficacious in our dry climate." Although the fungus
dealt with was supposed to be Sporotrichum glohuliferum, yet it is

sufficiently allied to ours, to render the results generally applicable.

However, there are also experiments to fall back upon, in which this

identical fungus was used, though on other insects. E. H. Pettit*

connected with the Cornell University Agricultural Station, experi-

mented with the Mealy Isaria on a number of different grubs, and
the results were very unsatisfactory.

White grubs, the larvae of Lachnosterna, were dusted with
conidia, and after four months, no trace of the fungus was visible.

Although most of the specimens died, they showed no trace of the

fungus. Again, 15 specimens of the larvae of Pieris rapae were
dusted with conidia, and in about 20 days the adult insects emerged.
However, a certain measure of success attended a third experiment.

Seven specimens of the common brown and black caterpillar P//7'7-/ia7-c^m

isabella were infected by fastening the conidia with white of egg^^

by means of a brush. After 20 days, all but two were attacked by
the fungus, and " of the five attacked, four were dead, curled up and
covered more or less densely with a thick cottony mass of mycelium,

most prominent on the ventral side."

The Chinch-bug fungus and the Locust-fungus are now both

pretty well known, and the success of their application seems to be so

dependent on the weather conditions, that the results naturally vary.

In the Year Book of the United States Department of Agriculture for

1901, Dr. Howard, Government Entomologist, has an article on
" Experimental work with Fungus Diseases of Grasshoppers," and he
comes to the conclusion that " The results are definite enough to induce

still further investigation, which will be carried enduring the summer
of 1902, but the results obtained so far, do not justify very sanguine

hopes." He notices that the work done in Victoria, by
Mr. French, the Government Entomologist, seems to have been very

successful with the Mucor Locust-fungus. In the Year Book for

1902, just come to hand, experiments on an extensive scale to give

the South African grasshopper fungus a thorough and practical test

are recorded. There have been some successes, but the general

summing up is not favourable. " It now seems probable that very

great reliance can not be placed on this fungus disease. Either it

does not work with our grasshoppers as readily as it does with the

South African locust, or our climate makes our species of grasshopper

more resistant or the fungus less operative."

•Studies in Artificial Cultures of Entomogenous Fungi. Bull. 97, Cornell Univ.
Ag. Exp. Sta., July, 1895.
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Conclusion.

The parasitic fungus on the codlin moth larva is easily propagated,
and the spores are readily produced. The spores may be sprayed in

water, at the same time as other spraying mixtures are applied along-

side, and the results of both noted and compared. If by this means
an epidemic could be spread among the grubs so as to effectually

reduce their numbers, it would be a simple way of dealing with the

pest. It would seem however, that it is only in certain seasons and
in certain localities that the fungus is produced in sufficient abundance
to produce noteworthy results, and it could only be used at present as

an addition to, and not as a substitute for, other means which have
proved themselves to be more or less effectual.
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ANIMAL PARASITES.

By A. A. Brotrn., M.B., B.t>.

No. 9.

Intestinal Kound Worms.

The intestinal tract of animals, man included, harbors many
varieties of worms. There they sojourn an indefinite period of time.

In some instances they long take up their abode, and in other cases

they brietiy tarry. Removed from the tissues of the intestines they
soon perish, as they are quite unable to support themselves inde-

pendently of the tissues of their hosts. In different regions of the
tract different varieties of the worms are found, some live only in the
stomach, some in the small, and others in the large intestine. As
regards size, they vary considerably. Some are only a few lines long,

others may measure several inches in length. The age of their hosts

plays some important part with respect to susceptibility to

infestation. Young animals are more prone to be infested than older

ones, whose tissues are fortified against invasion. As age advances,
the power of the parasite to thrive diminishes, and in older animals,

as a rule, few round intestinal worms are ever found. When present,

they may, in some animals, cause marked symptoms, and in others

they may produce no ill result. The embryos escape in enormous
numbers from the alimentary tracts of the animals that harbor the

adult parasites, and in damp situations, or enclosed in the bodies of

snails, molluscs, caterpillars, worms, &c., they undergo further

development. Then, after a certain time, they are found as free

swimming agents, and are carried by the waters over the lands,

where they fix themselves on to blades of grass or leaves of other

plants used as food by man and lower animals. It is from drinking
water obtained from river, or well, or reservoir supply, or from the

consumption of food plants, that the embryos are introduced into the

stomachs of human beings, as well as those of lower animals.

Lung worms, from the functions which the invaded organs discharge,

always cause more or less discomfort, if they do not actually seriously

impair health. Intestinal worms may, in some instances, exist, and
give no indications of their presence, and, in other cases, may cause

the death of their hosts either from impairing nutrition, or from reflex

nervous irritation, or from peritonitis, due to their having perforated

the bowel. When present in large numbers, wasting may be a

marked sign from nutrition being perverted. The food ingested by
animals undergoes elaboration through the chemical action upon it of

the digestive juices of the stomach and intestines. When digestion

has proceeded far enough, the soluble products of the process are

absorbed by the lacteals and blood vessels. A certain amount of food

is daily required by all animals to build up their tissues, and repair

tissue-waste, maintain animal heat and force, and preserve health.

In the animal economy, the food that is consumed not only builds up
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tissues and supports vital processes generally, but is the source of

animal lieat, just as tlie coal burnt in the furnace is the source of

physical heat. Vital processes are properly sustained by the tissues

being sufficiently nourished with suitable food. Intestinal worms, by
feeding upon the blood and nutrient juices in tlie intestines of their

host, impov^erish it, and deprive it of that nutritious material which
is required to repair tissue-waste that is continuously going (Ui in its

body. When the metabolism of the food is perverted, the animal is

practically subjected to starvation. It becomes thin from the fixed

tissue elements being consumed to keep up the vital processes, and
the greater the demand on these tissues the greater the loss of weight
and strength.

The worms fix themselves to the walls of the intestines by special

organs of attachment, and imbibe the lymph and blood of their host.

In the lower animals, in some cases, their presence is never even
suspected, because they so little disturb the health of their host, but
in human subjects they always more or less provoke definite

symptoms, and in some rare instances seriously threaten the lives of

their victims.

Intestinal worms are common in all animals, in all parts of the

globe. They play some important part in the economy of their hosts,

and it is, perhaps, a general provision of nature that they should not
endanger their lives, although at times this provision is departed
from.

Historically, their existence dates from the days of Moses, but the
ancients were ignox-ant of the places of their development. They
were thought capable of arising spontaneously. There is no such
thing as spontaneous development. All creatures develop from an
ovum (egg), originating in the body of a parent. The life history of

round worms is so complex, and their manner of reaching, in minute
form, the bowels of their hosts, by means of ingested food and water,
so various, that it is no wonder, since they could not be traced until

mature stages, spontaneous origin was ascribed to them. As regards
treatment, intestinal worms differ from lung worms. Lung worms
are not easily expelled. Intestinal worms, by judicious procedure, can
be compelled to forsake their hosts, by the use of suitable drugs. A
purgative should first be given to clear out the contents of the
intestinal tract, and all food should be withheld for some nine or ten
hours, and the vermifuge administered. When given with due
precautions the specific drug has a chance of making its action felt on
the parasite.
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GENERAL NOTES.

Dishorning Young Calves-

The (iishornint,^ of' very young calves is comparatively painless, and
can be done quickly and with ease. The method recommended by
the experts of the iJepaitment of Agriculture tor Ireland is to clip the

hair from the top of the horn when the calf is from two to five days
old, then slightly moisten the end of a stick of caustic potasii, which
can be obtained from any chemist, and with it rub the tip of each

horn firndy for about a quarter of a minute, or until the potash has

made a slight impression on the centre of the horn. The horns should

be treated in a similar manner from two to four times, according to

the size of the hoin and the age of the animal. About five minutes
should elapse between each ai)plication. If, during the interval of five

minutes after one or more applications a little blood appears in the

centre of the horn it will then only be necessary to give another very

slight rubbing with the potash.

The following points should be carefully noted :—Roll a piece of

stiong paper round one end of tlie potasli ."stick to prevent the fingers

being injured. Do not moisten the stick too much, or th« caustic will

spread to the skin around the liorn, and destroj^ the flesh. For the

same reason, keep the calf from getting wet for some days after tlie

operation.

Be veiy careful to rub on the centre of the horn, and not round

the sides of it.

The operation sliould not be attempted if the calf is more than nine

days old.

One man .should hold the calf while an assistant uses the caustic.

When caustic potash is exposed to the air it rapidly deteriorates,

and becomes worthle.ss. \\ hen not in use it must, therefore, be kept

in an air-tight bottle.

Rooting Cuttings of Vitis berlandieri.

In the Bevue de Viticulture for 1902, E. Jachet relates some
interesting features in connection with experiments made by him to

find out a ready method of rooting cuttings of this American vine

which has j)roved so valuable for reconstituting vineyaids on chalky

or limy soils. He found that the linging of the yearly shoots just

below a bud caused the formation of a callus, and the enlaigement of

the bud. These shoots were cut in the winter, just below the bud,

and planted out in the nursery. While as a rule only 5 per cent, of

berlandieri cuttings are successful by the methods in general use, this

system gives about 80 per cent, of strong rootlings.
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Surprise Butter Competitions-

At the request of the Irish Dairy Association the Department of

Agriculture for Ireland has arranged to liold annually a number of

surprise butter competitions. The following account of the procedure

to be adopted is from the Journal of that Department, and the details

may prove of interest to local dairymen. On not more than eight

and not less than live occasions the Department will forward to each

person who enters the competition a telegram, requesting the recipient

to send to an addiess in Dublin a box of butter, containing 56 or

112 lbs. made on tliat day. The butter will be judged on one or

more occasions by one or more competent and independent persons

appointed by the Department.

On the basis of the iiighest total number of points, and pi'ovided

that judges consider the exhibits show sufficient merit, the following

prizes will be given in each competition:

—

Prizes for First-class Butter .

.

.

.

.

.

. . £2 each.

Prizes for Second-class Butter .

.

.

.

. . £1 each.

Until further notice the following scale of points will be adopted
in judging :—

Flavour .

.

. . 50 points.

Texture .. .. 30 ,,

Colour .

.

.

.

5 ,,

Packing and Finish . . 15 ,,

Total .. 100 ,,

The following special prizes are offered to exhibitors, provided
that all the conditions of the competition are strictly adhered to, and
that the total number of points obtained is not less than 90 per cent
of the maximum number obtainable during the season:

—

To the Exhibitor obtaining the Highest Number of Points .

.

. . ^10
To the Exhibitor obtaining the Second Highest Number of Points . . ^^6
To the Exhibitor obtaining the Third Highest Number of Points . . £4

Sour Clover for Green Manure.

The Sour Clover [Melilotus indica) which was tested at Dookie
and at Ardmona last year as a green manure crop, made very
satisfactory growth at both places. Self-sown plants, Mr. Pye reports,

grew to a height of four feet this season at Dookie, and Mr. Melhuish,
at Aidmona, sowed some seed late in May last, and by the end
of September a very heavy growth had been made. The sowing in

the latter case was unavoidably late, but next season it will be put in

•earlier, and there is reason to expect that the ideal winter-growing
green manure crop foi- northern orchards will be found in this plant.

At the Agricultural Experiment Station, Tucsoti, Arizona, U.S.A., this

was the only leguminous plant out of many tested which was able to

make sufficient growth during the winter, to be of any value for turn-
ing down by the time the apricots come into bloom. in the north
growers want to be through with their first ploughing by that time,
•or very shortly after, otherwise in ordinary years the ground gets too
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hard to make a good job. Tlie gieat want in nearly all oar northern
district orchaids is a plentiful supply of humus or decaying vegetable
matter, a want which can only be supplied economically by the
growth of winter cover crops. Cape barley has so far given the best

results in practice, so far as weight of green stuff to turn down is

concerned, but leguminous crops have the advantage that they enrich

the soil by means of the nitrogen they obtain from the air. Unfortu-
nately peas are not adapted to the average soil and climate of the
northern districts, hence the importance of securing some winter
growing leguminous plant suited to existing conditions. Further
experiments with the sour clover will be watched with considerable

interest.

Copper-soda for Peach Leaf-curl-

The difficulty of procuring really good, fresh lime in some of our
fruit-giowing districts has led, as was expected, to the use of the

copper-soda mixture for the control of fungus diseases. Mr. H. A.

Melhuisli, of Ardmona, last season, used tliis pieparation exclusively

in his orchard for peach leaf-curl with the most satisfactory results.

The formula employed was 6 lbs. bluestone, 9 lbs. washing-soda, and
oO gallons water. One application only was given just prior to the

opening of the blossoms. On the sprayed peaches and nectarines

hardly any curl-leaf .showed, but odd trees left without spraying, were
seriously affected. Two nectarines of the same variety were chosen
for a special comparative test, one sprayed and one not sprayed, and
\yhile on the sj)rayed tree hardly a single leaf showed the disease^

on the one not sprayed almost every leaf was badly curled. Mr.

Melhui.sh is quite enthusiastic over the results, and intends always
using this mixture in place of the Bordeaux. Tliough in wet districts,

and especially in ap[)le-growing centivs where black spot is j)revalenb,

the Bordeaux is more efficient than the copper-soda, yet in our drier

inland paits the advantages of the latter in ease of manufacture and
cleanliness in using, more than make up for any siiglit possible

difference in efficiency. In fact it has yet to be proved whether in

dry districts the Bordeaux lias any advantage at all over copper-soda.

It is woj'th noting that no injury of any kind was observed on the

leaves of the sprayed trees, and that, the setting of the fruit was
exceptionally good.

Checking Bush Fires.

Mr. Young, forester at Barmah, vouches for the following as a

practical method of checking tires, in a memorandum to the Director

of Agriculture :

—"I tied a number of old .sacks to the axle of a water-

cart, and let the tap play on same. The weight of the wet bags laid

the grass flat. We lit a tire to meet the bu.sh tire, and although it was
an exceptionally hot day, and the grass as dry as tinder, in no case did

the tire cross the track of wet bags. Where no water cart is handy, a

dray with a few ca.sks can be treated in the same manner, or a

winnowing-sheet (usually made of bags) can be made wet and dragged
by a horse with good results."



General Note.'i'. 477

Shot-hole in the Cherry.

In the work of the Vegetable Patliologist on the Fungus Diseases

of Stone-fruit Trees in Australia, issued by the Department of

Agriculture, " Shot-hole " was shown to be due to a variety of fungi,

and was met with on all stone-fruit trees grown here. The fungus

most commonly causing it however, Gtasterosporium carpophilum, was
not found on the cherry, and this was the more remarkable since this

particular fungus is especially common on that tree in Europe. But
while on a visit to the Kiewa Valley, Mr. G. H. Robinson, assistant

vegetable pathologist, noticed this species on several varieties of the

cherry. It was especially prevalent, and injurious on one of the White
Hearts, the exact name being unknown to the grower, while some
black sorts alongside were nearly free from the disease. In addition

to the shot-hole effect on the leaves, this fungus may grow upon the

fruit or npon the twigs, producing a more or less rounded sunken spot

or scab. Fruit severely attacked soon dries up, and at length hardly
anything but the stone is left, attached to the stalk. More recently

still, cherry leaves were received from Newbury, showing the usual

spots and holes, and the fungus was detected in many cases, a profuse

growth taking place when the leaves were kept moist for a couple of

days.

The most satisfactory method of treatment will be found in spray-

ing with Bordeau.K mixture—G"450, just before the opening of the

blossoms, and again when the fruit has set. Little good results from
spraying when the trees are in full leaf. It may be noted that the

spores of this fungus have been found germinating in the leaf-buds of

the apiicot before they were properly expanded and only half-an-

inch long, so the first spraying must take place before this. All

diseased twigs should of course be removed when pruning.

Grinding Feed-

While there is considerable difference of opinion as to the
advisability of grinding grain for some farm animals, it is generally
conceded tliat it pays to grind for the dairy herd. A cow giving a
large flow of milk needs all her energy to secrete the milk and
to digest the large amount of feed which must be used for that
purpose. It is for this reason important to make the process of
digestion as easy and rapid as possible. A good grinder with
suitable power to run it should be part of the equipment of every
well conducted dairy farm.—[0. H. Eckles, Missouri Experiment
Station.]
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EXPORTED PRODUCTS' ACT.

Regulations.

The followinor Regulations have been ap|)r(;)ved by Order in

Council under the Exported Products' Act 189H :

—

Every person intending to export anj- butter shall, unless otherwise permitted by
an Inspector, cause such butter to be placed in a cool store, and there retained until

the temperature of the same lias been reduced to a temperature not exceeding
32 degrees Fahrenheit

Every person intending to export butter or cheese from {he State of Victoria shall,

at least before Noon of the day preceding that on which such butter or cheese is to be
removed from any cool store for export, give, or cause to be given, notice, in writing,

to the officer in charge of the Government Cool Stores, Melbourne, of such his

intention, and such notice shall contain full particulars as to the number of cases, kegs,
boxes, or packages, as the case may be, in which such butter or cheese is contained,
together with the stamps or marks and weights of each case, keg, box, or package.

Scale of Charges at the Government Cool Stores-

Produce.

Butter or

Milk

Butter

Cheese

Eggs

Poultry

—

Chickens
|

Fowls
Ducks

)

Geese
)

Turkeys
[

Game

Trkatment, etc.

Per box per two weeks or any portion thereof, in-

cluding handling, freezing, and shipment .. 3d.
Per cask per two weeks or any portion thereof, in-

cluding handling, freezing, and shipment . . ,6d.

Per case 1 cwt. per two weeks or any portion thereof,

including handling, freezing, and shipment . . 6d.

Per 100 lbs. for ripening, first week .. ..3d.
Per case holding 25 dozen per first week or any por-

tion of same .

.

.

.

.

.

. . 3d.
Per case holding 36 dozen per first week or any por-

tion of same .. .. . .. 5d.
Per dozen for export, including, grading, packing,

case, and 14 days' storage .

.

. . l^d.

Per pair for export, including grading, killing, dress-
ing, packing, case, and 21 days' storage . . 7d.

Per pair for export, including grading, killing, dress-
ing, packing, case, and 21 days' storage .

.

Is.

Per pair (12 pairs to 24 pairs to case) . . .

.

2d.

Per pair (25 pairs to 50 pairs to case) . . .

.

Id.

Per pair (over 50 pairs to case) . . .

.

^d.

Storage.

Per packa(;e
per week
followinj;
or portion ,

_,
,

of week.. i-riO-

Do.

Do.
Do.

Do.

Do.

Do.

Do.

Do.
Do.
Do
Do.

3d.

3d.

lid.

Ud.

•2id.

IJd.

lid.

l^d.

lid.

lid.
l^d.
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Mutton
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Pork
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Beef

Meat
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Tkkatment, etc.
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Per pair for export, including grading, packing, case,

handling, branding, shipping, and 21 days' storage 2d.

Per pair for export, including grading, packing, case,

handling, branding, shipping, and 21 days' storage l^d.

Per pair for export, including grading, packing, case,

handling, branding, shipping, and 21 days' storage 4d.

Per carcase, including handling, freezing, loading,
.

calico wrap, bagging, and 14 days' storage . . lOd.

Per carcase, including handling, freezing, loading,

calico wrap, bagging, and 14 days' storage .. 9J.

Per carcase, including handling, freezing, loading,

calico wrap, bagging, and 14 days' storage .. 9d.

Per side, including handling, freezing, loading, calico

wrap, bagging, and 14 days' storage .

.

. . 6d.

Per carcase, including handling, freezing, loading,

calico wrap, bagging, and 14 days' storage .. Is.

Per side, including handling, freezing, loading, calico

wrap, bagging, and 14 days' storage .. .. 9d.

Per body, including handling, freezing, loading, calico

wrap, and 14 days' storage .. .. 10s.

Per quarter, including handling, freezing, loading,

calico wrap, and 14 days' storage .

.

. . 2/6

Per piece, including handling, freezing, loading,

calico wrap, and 14 days' storage .

.

. . 1/3

Sundries per 50 lbs., including handling, freezing, and
shipping, and 14 days' storage (cases & bags extra) Is.

Per case for export, including two weeks' storage .. 2d.

Per case for storage for first week .. .. 3d.

Storage.
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RAINFALL IN VICTORIA.
Months of October and Novembek, r.iu;3.

By P. Baracchi.
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STATISTICS.

Perishable and Frozen Produce.

ARRIVALS IN MELBOURNE OF BUTTER and Butter ex Cream in Tons

net, by Rail and Steamer from the different districts of the State, for the first eleven

months of the years 1903 and 1902 respectively.

Months.
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VICTORIAN PERISHABLE & FROZEN PRODUCTS exported from the State

tor the months of October and November, 1903 and 1902 respectively.
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FIG. 1.—Carcase of Pig dead of Swine
Plague, showing diffuse red-

ness of skin. A A Incisions

made by Inspector indicating

condemnation.
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SWINE PLAGUE.

By A. A. Broa-n, M.B., B.S.

Introduotiux.

Swine plague, by its ravages, has beau occasioning considerable

concern to the producers of our State, for it has been the cause of

extensive mortality amongst pigs. Some years ago it, no doubt,

made its presence felt in Gippsland, but in consequence of my then

not getting fresh specimens to decide the disease, I could not do
more than pronounce a provisional diagnosis. I announced at that

time that the disease then prevailing was very probably swine plague.

On March 20th last, I had an oppoi'tunity of seeing a case, from
the lymphatic glands of which I made pure cultures of the specific

germs of swine plague. On the 21st idem., from the lesions presented

and from bacteriological examination, I reported the disease to be
swine plague and since that time numerous cases have occurred in

different parts of the State.

The first account of swine plague came from Ohio in 18o8. It

was next reported in South Carolina in 1837. In 1888 it was in

Georgia, and in 1840 in Alabama, Florida, Illinois and Indiana. In

1843 it was in North Carolina, in 1844 in New York and in 1845 in

Kentucky. From 184G to 1855 it appeared to be on the increase in

the United States. It is the belief that the disease was introduced

into America by importations of swine from Europe.

In 1877 Klein studied the disease and designated it jmeumo-
enteritis of the pig.

In 1885-0, it w;is very prevalent in America and was investigated

by Salmon and called hog cholera.

In 1887 it raged in B^rance and was studied by Cornil and
Chantemesse and Rietsch and Jobort. It was supposed to have
been introduced into France from Africa.

In Denmark and Sweden it caused great mortality in 1887, and
was investigated by Bang and Selander. It was supposed to have
been introduced into those countries from England.
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It is not known how it came to be introduced into Victoria, but it

has been in New Zealand and parts of Australia for some years.

Definition.

Swine fever, swine plague, or pig typhoid is a specific, acute,

infectious disease characterised by inflammation of the lungs,

intestines, lymphatic glands, and other organs, and by an eruption

on the skin of red points or patches. The redness appears about the

ears, neck, back, belly, inner aspect of the thighs, vulvo-anal region

legs, and feet.

Cause of the Disease.

Swine fever is a disease caused by a specific bacillus. It is

infectious in the true sense of the term. It would appear that we
have in swine plague a disease, the germs of which can be scattered

in dust by the wind, and may be breathed in by the pigs with the

atmospheric air. In isolated institutions the disease has made its

appearance in a subtle fashion. It is possible for it to be introduced

into any place on fodder, or in the dusty clothing or muddy boots of

human beings.

It attacks pigs of all ages, and it is a virulent disease amongst
young pigs. The germs may also enter the system through wounds
of the skin. In the majority of cases, in my opinion, the virus gains

entrance to the body through the digestive tract.

The germs then may enter the system either through the lungs,

or the intestinal tract, or the skin. It does not signify by what
channel the germs invade the system, they still set up the specific

disorder of swine plague, no matter whether the symptoms be
transient and slight or protracted and grave.

The pig is the only animal that contracts the disease spontaneously,

and man is immune to it. It is a disease rather of autumn, winter,

and early spring, and exposure to cold and wet, draughty, damp and
insanitary styes, and improper and innutritions feeding, are factors

that lower bodily health and render the system prone to invasion by
the specific bacillus.

Symptoms of the Disease.

The incubation period (or that time which the germs take to

develop before symptoms manifest themselves) is about from seven

to ten days. There are cases in which death occurs very rapidly after

the first appearance of illness. Animals may die in two or three

hours after first showing signs of illness.

Swine plague may sometimes present features of a malignant
character. In these cases there is an absence of the usual symptoms,
but death is speedy. Death may take place in an hour or two without

characteristic symptoms. In fact death may be so rapid as to lead to

the suspicion that poison was at the root of the mischief. Cases that

occurred at Pentridge Stockade were illustrative of this state of



FIG. 2.—Carcase of Pig showing discrete spots and patches,

some being red and some black.
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things. The animals were apparently well when partaking of their

morning meal. Within two hours 40 pigs died, and the post mortem
examination made l)y me revealed the cause of the mortality to be
swine plague. The specific bacillus was detected in the lymphatic
glands of the animals that died so suddenly, and pure cultures were
made from the glands.

In fact many cases have occurred in which animals have died
unexpectedly. It may occur in a large run of cases that only a very
small number will be visibly diseased some time before death.

Animals may be in a bad way and be a source of infection for others

without showing any signs of illness on a casual inspection.

In the pig the illness usually begins suddenly, and it may be
ushered in with fits of shivering. Weakness also may come on early,

and the affected pig may be seen lying bm-ied in his bedding and
scarcely resents being disturbed. He hides under his bedding to

avoid the light and to get away from his companions. He evinces
perhaps no inclination to move at efforts being made to get him to

stand. It is noticed that he is dejected in his looks and that his tail

hangs limp and his ears droo}). When he moves there is staggering
in the gait and weakness in the hind limbs. Vomiting may be
present, and, Avhen present, it appears early in the course of the
disease. There is loss of appetite and it is difficult sometimes to get
the sick animal to take food. The bowels become loose and offensive.

The number of dejections per day in the great run of cases may not
be increased to any extent, but in some few others they may. The
dejecta may in some few cases even be bloodstained. There may be
frequent urination, and this symptom should excite suspicion. The
animals when suffering from swine plague are very thirsty, and may
be seen drinking freely.

There may be a running from the eyes and nose. Early, it is a
thin fluid, but later, it becomes muco-purulent and may stick about
the orifices of the organs concerned.

The disease being characterised by a pneumo-enteritic condition,
the symptoms generally are of a decidedly grave character. The
fever may be high. It is not uncommon to find the temperature
rising to 106 deg. (normal 103 deg.) The pneumonia is generally of

the croupous type, and extensive tracts of one or both lungs may be
involved in the morbid process. When both lungs are involved the
symptoms are profoundly aggravated. It may occasionally happen
that the pneumonia is of the catarrhal type, and the symptoms then,
on the part of the lungs, may not be of so grave a character.

In pneumonia there is cough, and in severe cases there is

difficulty of breathing and rattling in the throat. On auscultatino-

the chest, when the lungs are in the consolidation stage, loud
bronchial breathing is heard. At a later stage, when softening of
the lungs has occurred, loud moist sounds are present, and there may
then be a discharge from the nostrils and mouth. Involvement of

the pleura is not uncommon, and breathing then is painful, and
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the pig may be heard to utter short grunts if pain is severe. The
heart's action is accelerated, and the pulse increased in frequency.

Redness of the skin appears early in the disease. In white pigs
it is distinctly seen. In black pigs it is not so readily noticed about
the ears and back^ but if the belly be examined, a diffused redness
may be observed spreading from the inside of the thighs and
extending along the median line of the abdomen. At a later stage a

scaly desquamation of the skin takes place.

As the disease advances in its course all the symptoms become
aggravated, and the affected animal gets weaker and weaker. It may
become so weak that it is quite unable to stand Avhen urged to do so.

If, however, one succeeds in getting an animal that is not quite sa
bad to stand, it is noticed that, in consequence of the weakness, it

cannot maintain the upright position but sinks down upon, and crawls
about on its knees. Towards the end, the eyes become sunken in the
head, tlie lids swollen, and a purulent discharge may issue fro;m them
(purulent ophthalmia). Later on the animal sinks into a state of

collapse and it may die in a condition of unconsciousness or in

convulsions.

Pathology.

On examining the carcase of a pig dead of swine fever, tumefac-
tions round the head may be observed, the tongue is darkish in

colour, and small red patches, or even ulcers, may be present on the
lips, gums, and tongue.

Skin Lesions.—Along the belly and inner aspect of the thighs, and
in other situations, tlark red spots or dark reddish patches terminating
diffusely in the surrounding tissue are observed, and on cutting

through the skin dark red blood escapes from the blood-vessels.

When the carcase is scalded and scraped the redness is distinctly

manifested, and even black spots or patches, or ulcers, may be
observed in different situations. If the rash has faded, a branny
scaling of the skin may be noticed. Sub-epidermal hannorrhagic
spots, and ecchymoses also of the sub-cutaneous fat and sub-peritoneal

tissues are seen. Abscesses may form beneath the skin, and bursting,

leave ulcerous patches. In the lesions of the skin, bacilli are found
in enormous numbers, and by means of the des((uamated jiarticles

the disease may be spread widely around.

Peritoneal Cavity.—On opening the body cavity (belly) in early

stages, the peritoneum may present an opaque appearance, and a

little fibrin may be seen on its surface, and a little fiuid noticed in the

cavity. At later stages the peritoneal surface would be more opaque
and the quantity of serous fluid greatly increased. The coagulable

material which has exuded from the blood-vessels glues the surfaces

of the coils of intestines together, and thus adhesions may be formed.

The adhesions may be extensive in character, the whole of the coils

of intestines may be involved, and indeed all the organs in the

peritoneal cavity niay be implicated in the morbid process. The
exuded fluid varies in amount and is always turbid, and contains



FIG 3 —Section of Normal Lung possessing; a salmon color. A Surface of Pleura having

a lighter shade than cut section. B Bronchial tubes greyish

FIG 4.—First stage of Pnei-.monia (Engorgement), the cut surface having a dark-red color.

A Bronchial tubes grey.
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Hakes of coagulated fibrin. If a large amount of effusion of fiviid has
occurred adhesions may be prevented until its absorption has
occurred. If the inflammatory process does not subside^ or is of

great intensity from its commencement, pus may be formed, and
adhesions, along with a purulent exudation, may be encountered.

Lungs.—The pneumonia maybe of the croupous or catarrhal type.

Croupous Pneumonia.—This is an inflammation of the parenchyma
(cellular substance) of the lung. The poison reaches the lung from the
blood, and a considerable area of the organ may be involved. The
inflammation of the lung may be accompanied by inflammation of the
pleura over the inflamed area, and there may be sub-pleural htemorrhagic
spots. Sometimes the inflammation extends to the pericardium and
peritoneum. The morbid process in the lungs passes through three
stages, and the various stages may be observed in slaughtered
animals.

In the first stage (stage of engorgement) the lung becomes
exceedingly vascular. It is loaded with blood and has a dark red
colour. Its weight is somewhat increased, and its elasticity dim-
inished. It is friable^ and pits on pressure. From its cut surface,

when pressed, there exudes a reddish frothy fiuid.

In the second stage (red hepatization) the lung is decidedly
heavier and its bulk is increased. The pleura over the inflamed area
may be covered with lymph and the dark purple colour of the lung
beneath is visible through it. In consequence of the air spaces being
blocked up by the inflammatory products, the diseased lung sinks in

water. It ,is exceedingly friable and readily breaks down. The cut
surface has a granular appearance from coagulated inflammatory
material which tills the air cells, projecting from them. The colour
of the cut surface is dark reddish brown, and may be intermixed with
grey, giving a marbled appearance to the sections.

In the third stage {'gvej hepatization) the weight, density, and
friability of the lung are further increased. The lung is soft and
pulpy, and from the cut surface a puriform fluid (pus) exudes. The
colour is dirty grey or yellowish white, or gradations from reddish
brown to grey may be observed. A mottled appearance may thus be
presented in passing from the red to the grey stage. The bronchial
tubes of the afl^ected area are always inflamed and contain sticky,

bloodstained mucus. Croupous pneumonia may terminate by resolu-

tion, or may go on to the formation of abscess. The bronchial and
mediastinal glands are found inflamed and swollen.

Catarrhal Pneumonia.—The lung tissue exhibits solid, non-crepi-

tant patches, due to inflammatory consolidation. The pleura over the

-affected area may not be altered in character, and the diseased portion
viewed through it has a bluish colour. On section it is, in the early

stages, dark red, smooth and shiny, then the colour passes through
greyish red to greyish yellow, and a greyish juice can be expressed
from it.
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Pleura.—In croupous })neuinonia, pleurisy is generally a concomi-
tant. In early stages, the surface of the pleura is red, roughened,,

and covered with lymph, and later a turbid fluid mixed with flakes of
coagulated lymph is effused. Adhesions may form between the

pleura lining, the chest wall, and that covering the lung.

Pericardium.—Pericarditis, or inflammation of the pericardium

or bag containing the heart, is sometimes seen. In the early stages,

the lining membrane of the pericardium is of a I'ed colour, it is rough
and usually covered with a thin layer of lymph. Later the bag is dis-

tended with a turbid fluid having flakes of lymph floating in it, whilst

its surface is thickly coated with lymph. Usually tlie inflanimation

affects not only the lining of the bag but also the covering of the

heart itself. The covering on the surface of the heart forms the

epicardium.

Heart.—Under the epicardium there may be luemorrhagic spots^

The cavities of the organ are full of clotted blood, and its substance

may be opaque and soft.

Digestive Tract.—There may be inflammation of the mucous
membrane of the digestive tract, with ulcers at various seats of it.

8to7nach.—The stomach may be intensely inflamed. The lining of

the organ may present a diffuse red colour, or red spots may be
scattered all over it. Petechia?, and perhaps larger extravasations

may be seen over the fundus, and even ulcerations may be noticed.

8'mall Tnte.stine.—The small intestine may present a reddish

appearance. The internal surface may be studded with numerous
dark red spots. The Peyers patches and solitary follicles of the ileum

may be enlarged. Ulcers may be present and may involve the whole
thickness of bowel as far as the peritoneal coat. The edges of the

ulcers are raised above the surrounding membrane.

Large Intestine, decum.—The serous membrane of the large intes-

tine may have an appearance as if sprinkled with fresh blood. The
mucous membrane of the large intestine and ca^'cum is velvety and
swollen, and the ileo-ctecal valve is swollen and may be perhaps the

seat of extensive ulceration. Ulcers of varying size, particularly in

the situation of the lymphoid tissue, are prominent lesions. They may
be I of an inch in diameter, circular in form, having raised borders,

and may lie near together or far apart. Perforation of the bowel
of the pig is rare if, indeed, it ever occurs. The ulcers may be visible

from the serous coat. A diphtheritic deposit of a dirty white or

greyish yellow color may cover the mucous membrane, and on

removing this the ulcers and inflammatory patches are laid bare.

Lymphatic Glands.—The lymphatic glands (mesenteric, sublumbar,.

inguinal, bronchial, mediastinal, gastric, hepatic) are swollen, con-

gested, and often boggy with a whitish fluid, and on section present

a reddish or greyish-red striated appearance.

Liver.—The liver is slightly swollen and liypertBmic, and its edges

rounded. The surface of a cut section is opaque, and it is softer than



FIG. 7,—Portion of Stomach of Pig showing intense inflammation of mucous
membrane. Shaded portions were intensely red.







c

FIG. 8.-Portion of small Intestine and Caecum showing <H?^"'i°'»j .„4-„l^„^,H?- ^ .^a^!
on region of Ileocaoal Valve. C CacumwitS Ulcers studded overmucous suriace.
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natural. Dark red blood exudes from the cut vessels. There may be
little hci'Miorrhages studded over its surface beneath its capsule, and
occasionally iiecrotic patches are observed in its substance. The gall

bladder may be distended and be full of viscid, dark, gTeenish-yellow

gall.

Spleen,.—The spleen is usually a little enlarged and its pulp

slightly disintegrated. Occasionally stainings of a port wine colour

are observed on its surface.

Kidneijs.—The kidneys are hypersemic and the capsule peels

easily. Small petechia; are sometimes seen under the capsule and
throughout the cortical portion of the organs.

Brain.—The brain is congested, and in late stages softened.

In those rare cases in which the disease runs its course with great

rapidity, there may be noticed little haemorrhages, particularly of

tlie subcutaneous, submucous, and subserous tissues and congestive

conditions of the brain, gastric, and intestinal mucous membranes.

Course, Termination, Complications and Sequel.i-;.

In swine plague, in a large number of cases, the course is towards
death. If the pneumonia be double, the tendency is for a fatal

termination. In young pigs the fatality may be as high as (50 per

cent. Hemorrhage from the bowel may be a complication, and, if

severe, is likely to prove fatal. Abscesses of the lungs and skin, and
peritoneal adhesions are the usual sequel*.

Diagnosis.

The hgemorrhagic lesions are fairly diagnostic of the disease.

Such lesions of the lymphatic glands ai"e fairly constant. The cortical

portions, and even the entire gland, may appear htemorrhagic on
section. Haemorrhages are pretty often seen in other situations,

notably beneath the epidermis and in the subcutaneous fat, beneath
the epicardium, in the cortex of the kidneys, beneath the capsule of

the liver, under the visceral pleura, under the serosa of the intestines,

and in the mucosa of large intestine and stomach. The ulcers of the

intestines are characteristic lesions. The redness of the skin, along
with the other • signs, would lead one to definite expression of

opinion.

Susceptible Animals.

The pig is the only animal that contracts the disease spontaneously,

but guinea-pigs, rabbits, and pigeons can be experimentally inoculated.

Fowls are refractory to the disease. The guinea-pig is immune to

swine erysipelas.

Characters of the Bacillus.

It is a short, stout, ovoid, motile germ, 1'2 to 1"5 micro-millimetres

long (about ^o.uoo inch) ; and it grows in gelatine and agar under
anierobic as well as terobic conditions. It does not liquefy gelatine.

It is destroyed at a temperature of 140 deg. Fahr.
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Gelatine Cultures.—On gelatine plates the surface colonies are

greyish white, discrete, flat, oval or round, with irregular borders. The
surface colonies are larger than those in the depths. The deep
colonies are round to oval in shape, and homogeneous.

In gelatine stab cultures the growth has a nail-like appearance.

The surface growth is flat and white. In the depth the growth is

greyish white and beaded. Shortly after inoculation of the tube

many round colonies appear in the needle track, and these eventually

unite to form a granular white line with a finely beaded border.

Agar Cultures.—On agar plates the surface colonies are greyish

-

white with round or irregular borders ; in the depth the colonies are

greyish white and round to oval.

Stab cultures are nail-like, and in the depth, the edges of the

spike are beaded. The spike of the nail has many irregular, thin

scale-like projections along it.

In streak cultures, on agar and gelatine, the growth spreads over

the surface.

Broth.—In broth a white sedimeiit falls to the bottom of the tube

and the reaction is not altered. The culture has a peculiar porky
odour.

Potatoes.—On alkaline potato the growth has a straw-yellow to

light-brown colour, and it is abundant. On acid potato the growth
is scanty and white.

Milk.—Milk is not coagulated and the re-action remains alkaline.

In cultures the growth, if viewed by transmitted light, has an

opalescent appearance.

The germ does not foi-m spores, yet notwithstanding this, it may
maintain its existence for a long period in the soil.

Staining.—It is readily stained by aqueous and alcoholic solutions

of the aniline dyes, but it does not retain the stain when treated by
Gram's method. The bacillus of swine erysipelas retains the stain

by Gram's method.

Organs, Secretions and Excretions in which the Virus

IS Contained.

The virus is contained in the bronchial mucus, urine, bowel
evacuations, desquamated particles of skin, lymphatic glands, liver,

kidneys, spleen, and blood.

It is eliminated from the system by the bronchial mucus, urine,

bowel evacuations, and skin desquamations.

Inoculation Experiments.

On 20th March, at 8 p.m., a pigeon was inoculated with a large
quantity of juice expressed from the mesenteric glands of a pig dead
of the disease, and at 7 a.m. on 21st it was in a moribund condition



PIG 9 —Enlarged illustration of portion of Ileum and Caecum showing Ulcers.
' A Ileum. B Ulcers on region of Ileocecal valve. C Caecum.







FIG 10 —Enlarged illustration of Cscum showing Ulcers.
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and died about an hour later. The virus was found in its blood and
organs.

A guinea-pig inoculated at same time with a large quantity of

the juice from the same source, died in about 14 hours after

inoculation. The virus was found in its blood and organs.

A guinea-pig and pigeon were inoculated with small quantities of

virus derived fi'om the mesenteric glands of a pig dead of the disease.

The guinea-pig died 5 days after inoculation, and examination
revealed abscess at seat of inoculation, patchy croupous pneumonia of

lungs with adhesions to chest walls, enlarged liver and spleen, and
inflammation of brain and intestines. The lymphoid tissues (Fevers

patches and solitary glands) of the ileum, and lymphoid tissues of

the ctecum and large intestines, were the principal seats of the

intlammation. The guinea-pig was very sick 24 hours after inocula-

tion, its temperature rose to 104'5 deg. 48 hours after inoculation, and
was 103 deg. on the morning of the day on which it died. The pigeon
died 29 days after inoculation and was ailing the whole time. The
lungs which were adherent to the chest w<dl, were very friable and
showed old pneumonic patches. The liver was soft and enlarged, the
intestines were inflamed, and here and there at the seat of the

lymphoid tissues ulcers were observed. The pectoral muscles in

which the inoculation was made were very friable. The virus was
found in the blood and orgaiis of both guinea-pig and j)igeon.

Ou 31st March, a guinea-pig was inoculated with an agar culture

from the spleen of a. guinea-pig that died five days after inoculation

with virus from a swine plague pig. Two days after, its temperature
rose to 103 deg. and it was very sick. On the third day its temperature
rose to 104 deg. and then it ran along or above 103 deg. till

15th April, when it sank to 102 deg. It then ran somewhere along
the line of 102 deg. till the 23rd, when it rose to 102'4 deg. It sank
again and then gradually rose till at noon on 29th it was 104 deg.

There would seem to have been a recrudescence in this case. From
25th to 29th the temperature gradually rose and then gradually
.declined till 1st May, and on 2nd May it made a sudden droj) to

98 deg., and from this time onward, the animal got rapidly well. The
virus was observed in the blood.

A guinea-pig inoculnted on 17tli April with a gelatine growth
of the bacillus that had ])assed through several generations of culture,

after a few days' illness, recovered. Evidently, repeated culture had
attenuated the virulence of the germ.

On 4th April a guinea-pig was inoculated with blood from the ear

of an experimental pig, and after a short illness it recovered.

Ou April 29th two guinea-pigs were inoculated with agar cultures

from tubes of repeated cultivation. Both became ill. On 8th May one
was killed for examination. Intestines were found inflamed, the
lungs were normal, and an abscess existed in Hank at seat of inocula-

tion. The other guinea-pig eventually recovered. On the same date
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a pigeon was inoculated from the same culture, and after a short

illness it recovered.

A liealthy })ig' was inoculated at noon 80th March with a pure
broth cultivation derived from the mesenteric glands of a pig dead of

the disease, and on 2nd April it was very sick, and it was noticed that

its breathing was difficult and that it had a cough. It woidd lie about
and would only resent being disturbed by a short grunt. It went
olf its food, but was enticed to eat with warm pollard and cooked
potatoes and milk. At 4.80 p.m. on 1st April its temperature was
105'8 deg., and at 10 a.m. on 2nd it was 104 deg., and at 5.o0 p.m.

on same evening it rose to 104'4. From 2nd to btli it was getting
worse, and its temperature ran a little above 104 deg. On the 6tli

the difficulty of breathing and cougli had increased and load moist
rattlings in the throat could be heard. From 7th to 1 1th it was much
about the same as on 6th.

On 12th an abscess was noticed in thigh at seat of inoculation.

The breathing was still difhcult and moist sounds could be heard.

It could not stand long when urged to do so. It would lose the

power of the fore legs, sink down upon and crawl about on its knees.

Its temperature at 4.80 p.m. on 12th was 104 4 deg. At 9.80 a.m. on
18th its temperature rose to ]04"8 deg., and from 18th to 16th it was
much about tlu^ same as on 12th.

On 17th, at 8.80 p.m., its temperature rose to 105 deg., and it was
very sick. Respirations, 28

;
pulse, 180 ; auscultation revealed moist

sounds in both lungs. The ears and belly had a dirty reddish colour.

C)n the back the skin was very scaly. The breathing seemed to be
getting easier. From 18th to 22nd the temperature kept above the

line of 104 deg., and it seemed to be improving. On 23rd, at 5.40

p.m., the temperature sank to 104 deg., and the reddish colour had
almost disappeai'ed. On the 24th its temperature sank to 10 1 deg.,

and from that time onward it rapidly improved in health and
condition.

The virus derived from pigs that spontaneously contract swine
plague is, as experimentally shown, fatal to guinea-pigs and pigeons.

A broth culture of the bacillus did not prove fatal to an experi-

mental pig.

The virus derived from a pig experimentally inoculated, and from
nutrient cultures, does not appear to be fatal to pigeons and guinea-

pigs.

Preventive and Remedial Measures.

Peedictiuns Where NE(iLKCT Prevails.

When disease breaks out in a herd, where all members of it are

allowed to intermingle freely, mortality may be very great, particularly

if the surroundings are insanitary. If proper precautions are not
forthwith taken to combat the outbreak, 60 per cent, of the herd may
die. Of the remainder of the herd a few may be observed to be



FI3. 11.—Bacillus of Swine Plague (x 1,000), stained with

Carbol-fuchsin.
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FIG 12 —Gelatine Plate Culture. The large colonies are surface and

the smaller ones deep growths. Color, greyish white.
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severely ill and undergo spontaneous recovery. A few others, it may
have been observed, contracted only a transient illness.

Immunity Conferred uv Attack.

As a matter of fact, all susceptible animals may be attacked, and

it is the experience in other parts of the world that when animals have

once been attacked they are rendered immune to subsequent attacks.

Again those that survived a severe attack were possessed of less

susceptibility, or greater resisting power, than those that succumbed.

Stkps to Pursue to Prevent Si'Read of Disease.

When the disease appears on a place, all pigs should be kept

in secure enclosures, and should not be allowed to wander far and
wide over the farm. On no account should they be permitted to

trespass on roadways. They should, above all things, be prevented

from fouling water courses. By sti'ictly observing measures of this

nature, the virus is prevented from being carried to other farms and
infecting other lierds.

Swine plague is one of the filth diseases, and insanitary conditions

perpetuate it, so the most scrupulous cleanliness must be exercised to

stamp it out. Tlie styes and other enclosures must be thoroughly dis-

infected with approved disinfectants, and the operation must be

repeatedly carried out.

In order to prevent infection reaching a farm, one must be careful

to see that he does not obtain possession of a diseased animal. One
must be sure of the source of any fresh pigs that are introduced.

Swine, which are affected with the plague in an occult form, may,
innocently enough, be moved about from point to point spreading the

disease along their course without exciting the suspicion of the

inspectors and others as to the gravity of the hidden disorder. The
disease may lurk in a chronic form in some animal in which it is

thought the disease had become extinct, and an animal of this kind
may be the focus of an outbreak. Where movement of pigs is

permitted, branding must be effective and the records of brands care-

fully kept, so that the origin of all pigs may be traced.

When the disease makes its appearance at a pl;i,ce in a district

previously free from it, it comes to be a question as to whether it is not

prudent under such circumstances to stamp out the whole herd on the

infected place forthwith. If only a few animals remain, it would be wise

to kill them off", as they may suffer from the disease in a hidden form and
thus continue to infect the premises. However, the slaughter of affected

animals, and the c|uarai]tining and isolation of the ap])arently healthy
in sanitary quarters, is a discreet course to follow, and perhaps should
l)e given a trial before more drastic measures are resorted to. Under
judicious restrictions, diseased animals even might be subjected to

treatment, with the view of inffuencing the course of the disorder.

The only treatment that can be expected to avail is one based on Sero-
Therapy or Vaccination.
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To keep swine plague within circumscribed limits^ the enforcement
of judicious quarantine regulations is specially indicated, and all

movements of pigs, when disease breaks out in a district, should

be stopped until infested places are discovered and clean places

recognised. All movements should be under the guidance of the

central authority, and when once pigs are moved from an inland

district into the metropolitan area, they should be killed at abattoirs

in that area, and not allowed transmission out of it.

Early notification of the existence of disease should be promptly
sent by owners of pigs to the nearest authority, and the premises

upon which it prevails should be forthwith placed in quarantine.

To keep the disease well within control no pigs should be allowed
to be removed from an infected farm until it has been sanitarily

improved. No movement of pigs from it, to keep within safe limits,

should be allowed for fully three months after appearance of last case.

It IS at all times dangerous to move pigs from insanitary styes when
the disease has made its ap])earance in them. Quarantine enforce-

ments should not be relaxed until the styes have been j)laced in

sanitary repair. In order to meet commercial requirements, fat pigs

could, under judicious inspection, be removed from a sanitary farm to

a slaughter house three months after last outbreak. It would, how-
ever, be safer to have the pigs killed and dressed on the farm and
forwarded to market as bacon or fresh pork.

x\.ll pig styes should be registered and a registration fee collected

by the municipal authorities, the amount of the fee to be dependent
on the number of pigs kept. The fees collected could be devoted
towards defraying the expenses of inspection.

SouKCKs AND Channels of Infection.

1. Pigs derived from infected farms, or pigs that have come into

contact with them, or that have run over ground occupied by diseased

swine are dangerous sources of iTifection. It has been urged that no
pigs should be purchased from an infected farm. Under no circum-

stances should anyone run so grave a risk until it is placed in a

sanitary condition, and then twelve months should be allowed to expire

since last outbreak of disease before a purchase for stud purposes

from such a farm is made. In outbreaks chronic cases may
live three or four months without betraying distinctive signs of

disease, and it is only when they die that the true nature of the case

is ascertained. Evidence of cases such as these has come immediately

under notice. The disease may hang about a farm long after it is

thought that it has been exterminated. Farmers should raise their

own pigs and not trust to ])urchasiug animals from their neighbours.

If boars are required to improve the stock they should be purchased
from places above suspicion, and even then they should be kept under
observation for at least one month before being allowed amongst the

herd.



FIG. 1 3.—Stab Culture in Gelatine.
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2. Inlected streams may communicate the disease to lierds below
the source of infection. Running streams are fertile agents in

spreading the disease. Under no circumstances should pigs be

allowed access to streams, since they foul the water with their

dejecta, and if suffering from disease they spread it along the course

of the streams below the point of entrance of infection. The bacillus

of swine plague can maintain its existence for some time in water.

It can maintain its existence with bacteria usually found in water for

perhaps a month.

3. The virus luay be carried in feed, implements, and on the feet

and clothing of persons from infected herds and j)remises. Desic-

cation and sunlight are powerful natural agents in destroying all

germs, but nevertheless before such agents can complete their work
spread of disease is brought about by particles adhering to feed,

implements, and the boots and clothing of human beings.

4. Winds, insects, birds and various animals may transport tlie

tlisease. Winds are capable of blowing about dust contaminated Avith

the virus, and in this way the food supply may become infected.

Insects and birds and various animals may carry from place to place

on their feet or feathers or hair the germs of the disease^ and thus

lead to infection being spread through their agency. Insects may
contaminate the food. The agency of insects, birds, and other

animals in spreading the disease is pei'haps remote, but nevertheless

cases occur where it is impossible to definitely settle upon tlie origin

of the outbreak, and therefore all possible means of spi*ead are worthy
of being noticed.

liVOOULATIOX.

Preventive inoculation methods are worthy of extended trial. The
inoculation of attenuated cultures prepared in a proper fashion would
seem so far to have furnished favourable results. By inoculating an
animal with attenuated virus it is expected to be protected against

disease. The wide prevalence and virulence of the disease, and the

difficulty of controlling it by quarantine, and other methods, urges us

to discover some preventive. Experiments in this direction are being
carried out, but it will take a long time to determine the efficacy of

the vaccine employed.

That we should hope to succeed in controlling the disease by
vaccination methods is not without parallel examples. Vaccination

against small-pox is the most familiar, as well as the most successful,

example of this method of treatment. Diphtheria has now been
robbed of its terrors by the practice. Vaccination against anthrax
in sheep and cattle has now become a general practice, and vaccination

against blackleg in cattle has also been marked by considerable success.

In swine plague, which also belongs to the microbic class of

diseases, it is opined that a tirst attack when survived confers some
protection against a future one, and in this direction of procuring an
effective vaccine an interesting field of research is thrown open.
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When opportunity offers, inoculation with bile derived from an

animal sick of the disease will be given a trial.

Sanitary Styes.

A sanitary stye is, inter alia, one constructed with impervious

floors, drains, and catchment pit, proper walls and roof, and of such

construction that sunlight readily enters, and circulation of air

uninterruptedly goes on. The pit should have a Califoruian or other

cheap pump fixed in position for emptying it, and the contents should,

after disinfection and after proper dilution, be sprinkhMl over tilled

lands by a cart fitted with a sprinkler.

An impervious fioor is constructed of concrete, and may, if thought

advisable, be surmounted with paving bricks set in cement.

To construct a concrete floor, mix together one part of Portland

cement, four parts sharp clean sand, :ind five ])arts of clean broken

stone. The stone should not be over two inches in any measurement.

Gravel will answer, but it is not as good as broken stone. Mix the

sand and cement first, then wet and thoroughly mix them, then add
the broken stone and thoroughly incorporate the lot and place it in

the position for the fioor. When spread out, thoroughly tamp it with

a tamper and make the layer four or five inches thick. Next day

topcoat the layer with Portland cement and sand, half ami half.

Trowel thoroughly, and when well set, which will take from 12 to 24

hours, de])ending on the weather, cover the surface with sand, old

sacks, or anything that will keep moist for a week. Only when it is

thoroughly set is it ready for use.

Disinfection of Premises and Disposal of Dkad Pigs.

The sides and flooring of styes, and the ground over which diseased

pigs have roamed, are infected spots, and they must necessarily be

disinfected to eradicate the disease. Dead animals should be burnt

or should be buried deeply in the ground in chloride of lime and then

covered over with quicklime before filling in the hole. The droppings

from sick animals should be disinfected with carbolic acid and lime

solutions, and if it is not possible to burn them, they should be

buried deeply in the ground. The floors and drains of styes when
sanitarily constructed are easily disinfected.

To thoroughly disinfect styes, the floors and drains should be

washed down with hot strong solutions of phenyle, and the walls after

having been washed with phenyle should be limed, and the lime

wash should contain a little of the chloride of lime or crude

carbolic acid.

At all times the styes should be kept properly cleansed and

disinfected, and the food should be cleanly prepared. The boots

and clothing of attendants are, as already stated, sources of infection.

It would, therefore, be wise for attendants to keep boots solely for

use about the styes, and change them, in their proximity, when the

work is done. Care must be taken to see that the clothing does not
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get soiled, and to present such occurring, overalls should be worn and
these also should be left in the vicinity of the styes.

Disinfectants Recommended.

Disinfectants are substances which are capable of destroying

germs. They must for farm use combine cheapness with efficiency

and be safe for general handling.

1. Lime.—Ordinary lime, whether slaked or unslaked, is a good
disinfectant about pig-styes. In slaking lime add about half a pound
to a gallon of water, and to increase its disinfecting power h little of

the chloride of lime can be stirred into the mixture.

2. Phenyle.—Strong solutions should be einjiloyed, and they

should be used unsparingly.

3. Carbolic Acid.—Crude carbolic acid is a cheap compound, and

24 ozs. to 1 gallon of water is the strength of the solution that should

be employed. It can be mixed with lime washes, and when so used
an eifective disinfection can be relied u])on.

Natural spontaneous disinfection will occur if places are exposed
to the sun's rays, so all old infected buildings should be pulled down
and burnt, and the sun then in the course of time will do the rest.

At the end of 12 months it would be safe to assume that sj)ontaneous

disinfection has occurred.

Trea'J'ment.

A specific cure for swine plague—that is some drug which if

administered would destroy the specific cause of the disease within

the system or render it harmless—is as yet unknown.

Antiseptic and antinyretic drugs, and drugs that stimulate the

respiratory organs, may have a certain modifying influence upon the

fever and general course of the disease, but they are not capable of

bringing it to a sharp termination and establishing immediate
cure.

The pneumonic condition is the serious part of the disorder, and
if the lesions are extensive death is inevitable. The bowel lesions in

themselves are not nearly so grave, as perforation of the intestines

is a rare event in the pig.

The pneumonic process runs a definite course and treatment is

directed towards supporting life until the disease expends itself.

There is pain (when pleura involved), cough, and oppression of

breathing. To diminish the tension of the circulation, and to relieve

the distressed breathing, and to increase the expulsive efforts on the

part of the lungs, to get rid of bronchial secretions and other morbid
products a combination such as

Carbonate of Ammonia ... ... 8 grains

Tincture of Aconite ... ... 4 drops
Solution of Acetate of Ammonia ... 30 drops

might be given in separated milk twice daily. The dose is for each
100 lbs. live weight, and lighter and heavier pigs should receive
commensurate doses.
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Drugs wliicli from their antiseptic and laxative effects on the

Ijowels may be given a trial are

Wood Charcoal ... ... ... 1 lb.

Sulphur ... ... . . 1 lb.

Sulphate of Soda ... ... .

.

1 lb.

Boric Acid . . ... .
'6 ozs.

Hyposulphite of Soda ... ... 2 ozs.

The above to be thoroughly mixed together and a tablespoonful

given to each pig once a day in the food.

A diet of pollard, in separated milk, the mixture having a thin

consistency, will be found nourishing and laxative.

Sick pigs should be kept in well ventilated styes that are warm
and dry. A plentiful supply of good straw bedding should be
provided to keep the pigs warm.

Note.—Intestinal specimens kindly lent for photographic purposes by
Mr. Batchelor, Inspector of Stock.
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DAIRY INSTRUCTION AND INSPECTION.

By R. Croive.

Shortly after the commencement of the modern co-operative butter

factory system in 1888, it was discovered that if the dairying industry

was to be placed on a really sound basis, a good system of dairy

inspection would have to be adopted. In May, 1894, Mr. Jas. Goldie,

the president of the Australian Butter and Cheese Factories Managers'
Association, brought the question iuto prominence, and it has been a

live subject ever since. At that time it was sought to liave an act

passed by Parliament providing for this. Upon enqairy, however,
it was found that the necessary machinery was already in existence,

the Municipalities having this power under the Health Act to ad-

minister a system of inspection which would, if properly carried out,

do a good deal towards supplying the want. The efforts of those
interested in the production of the highest quality of butter were then
concentrated towards getting that machinery into operation, the

Warrnambool Shire being one of the first in the State to take action,

and for some time afterwards dairies had to be registered annually for

a fee of two shillings and sixpence each, which fee was the means of

adding to the Council's revenue upwards of £100 a year, still the
dairies remained uninspected and but little benefit accrued to the

industry.

The earliest i-eal attempt to apply the supervisional sections of the

Act towards the improvement of dairying was made by the Hampden
Shire, which, in conjunction with the Camperdown Butter Factory,
appointed a Dairy Inspector. The chief object was to improve the
conditions under which milk was produced and treated. There is no
doubt that much good was done, and that district has benefited greatly

in consequence. This was quickly recognised by the neighbouring
municipalities, and the Warrnambool and Belfast Shires and Koroit
Borough inaugurated a system with equal success, despite the greater
difficulties met with in the shape of existing unsuitable premises. Ex-
cepting in the cases mentioned, practically no use was made of the
power in existence until tlu' appointment of a Board by the Honorable
George Graham, M.L.A., Minister of Agriculture, in March, 1900, to

enquire into the alleged deterioration of Victorian butter. According
to the evidence submitted to the Board by those engaged in the
industry, it was soon apparent that a general system of inspection

would have to be introduced if the (quality of our product was to be
maintained and improved and our position retained on the London
and other export markets.

Bogus reports were circulated regarding the nature of the Board's
intentions, and a scare created that caused many municipalities to

avail themselves of the powers vested in them under the Health Act.

As it was impossible to judge the earnestness of the local bodies at
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the time, full credit was given for sincerity. It was therefore recom-

mended by the Butter Board that the system of municipal inspection

be given a trial, but that if after a test for a year or two it was found
ineffective, then a special bill should be drafted to empower the

Department of Agriculture to appoint inspectors. This recommend-
ation was made in the Board's report of 13th August, 1900, and as it

is now on its fourth year's trial some idea can be gained of its value.

There are in Victoria 104 municipalities which furnish dairy

produce in quantity for export. For the purpose of shewing to Avhat

extent these municipalities have gone towards the achievement of the

Board's standard, four separate classes are described :

—

First.—Those adopting a system of combined inspection and
instruction calculated to raise the quality of dairy products to the

highest possible standard of excellence.

Second.—Those administering a system in accordance with the

requirements of the Health Act, and under this class there are muni-
cipalities which according to the degree of success attained may be
divided into three grades, namely :— 1st. Those which have secured

considerable improvement. 2nd. Those which have obtained fair

results. 3rd. Those which achieved very little, although their

machinery (rules, etc.) was as complete as that of those which did a

deal of good.

Third.—Those which nominally complied with the requirements

of the Health Act—that is those that levy and collect registration

fees and appoint inspectors without salaries, or only nominal salaries,

and who have done practically nothing.

Fourth.—Those which are making no pretence of doing anything.

Belfast Shire
Colac

Alexandra Shire
Bacchus Marsh Shire
Barrabool Shire
Benalla
'Broadford
Buln Buln ,,

Buninyong ,,

Euroa Shire

Alberton Shire
Avon ,,

Bairnsdale ,,

Cranbourne Shire
Dandenong
Dundas
Flinders& Kangerong Shire

FIRST CLASS.—Nil.

SECOND CLASS.

First Grade.

Hampden Shire
Koroit Borough

Second Grade.

Glenlyon Shire
Heytesbury Shire
Mansfield
Mortlake
Mclvor
Narracan
Orbost
Oxley

Third Grade.

Frankston &Hastings Shire
Gisborne Shire
Lilydale
Maffra „
Metcalfe
Mornington ,,

Poowong & Jeetho Shire

Warrnambool Shire

Port Fairy Borough
Rodney Shire
Seymour ,,

Traralgon ,,

Wyndham ,,

Yackandandah Shire

Yea Shire

Phillip Island and
Woolamai Shire

Rosedale Shire
Wannon
Warragul
Winchelsea ,,

Broadford Shire has recently dispensed with their Dairy Inspector's services.
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Beechworth Shire

Bellarine ,,

Berwick
Corio
Chiltern ,,

Echuca ,,

Kyneton ,,

Lancefield ,,

Ballan Shire
Boning
Bright
Bulla
Bungaree ,,

Deakin ,,

East Loddon Shire

Glenelg
Gordon
Goulburn
Healesville

Huntlev

THIRD CLASS.

Marong Shire
Merriang
Minhamite ,,

Morwell ,,

Mount Franklin Shire

Mount Rouse ,,

Portland ,,

FOURTH CLASS.

Kerang Shire
Kilmore
Korong ,,

Maldon
Meredith ,,

Mirboo
Newham United Shire
Newstead ,,

North Ovens ,,

Numurkah
Omeo
Pyalong

Romsey Shire
Rutherglen Shire
Shepparton ,,

Strathfieldsaye Shire
Towong ,,

Tungamah
Wodonga

South Gippsland Shire
Springfield Shire
Stawell ,,

Talbot
Tambo
Tullaroop ,,

Violet Town ,,

Waranga
,

,

Wimmera ,,

Woorayl
Yarrawonga ,,

No local body realises tlie requirements of the specification in

the first class. Five municipalities reach the standard of the

first g-rade in the second class ; twenty-three the second and nineteen

the third grade of the same class ; twenty-two come imder the third,

and thirty-five in the fourth class.

Last year, those local bodies paid £2,907 to 55 inspectors, but

some appointments are filled by officers who receive no additional pay.

The total amount collected was £3,391.

Under the impression that the levying of dairy registration fees

and the appointment of inspectors were compulsory, the system was in

many cases nominally adopted, although local administration was not

believed in. For instance, the Shire of South Gij^psland, one of the

largest dairying municipalities in the State, appointed an inspector

last year at a salary of £90, then three months leave of absence

without pay was given him, followed by three months more, and
finally, when it was found that no action was taken for non-compliance

with the Act, the appointment was cancelled.

Violet Town also appointed a dairy inspector and afterwards

suspended the carrying out of the regulations for twelve months, and

at the end of that time dismissed him.

Ballan, Waranga, and Woorayl gave it a trial in addition to other

Shires for a period but have discontinued it. The last to secede from

the local system was Pyalong, and a number of others have under

consideration at the moment the abolition of local inspection.

In practice, many serious obstacles to success were encountered.

The pressure brought to bear by some careless but influential dairymen

was the greatest difficulty.

In many instances, inspectors were appointed who had no know-
ledge of dairying or the requirements of the industry, and dairymen

consequently took little notice of recommendations made by them.
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Perhaps tlie greatest bar to general compliance with this

system, was that it lacked the chief element required to make
it acceptable to the dairymen and a benefit to the dairying industry,

namely, instruction. The only point aimed at was improvement ta

yards, sheds, dairies, in some instances ; and sanitary arrangements ;.

but the losses encountered through keeping milk and cream in dirty

and nnsuitable utensils and surroundings, and for long periods at high

temperatures before delivery at the factory, were not pointed out nor
remedies suggested. The use of biestingswas not taken exception to,

In short, the duty devolving on the municipality, was to comply
WMth the obligation thrust upon them by the Health Act.

In numerous instances, municipal otHcers^secretaries, engineers

and rate collectors—are appointed as dairy inspectors, who, owing to

the pressure of other duties, can devote little or no time to the work of

dairy inspection ; whilst commission agents whose business naturally

is of a nature to prohibit them from conscientiously performing their

duties are also appointed.

Policemen, in some instances, are engaged, but the' remuneration
offered is usually inadequate to create an interest in the work, and the

insjjection is invaria])ly an accidental one, that is to say—dairymen
on one's beat through the district would come under supervision more
than those in out of the way places. In short, the whole of the

system lacks uniformity. Each inspector carries out his duties

according to environment and previous training, hence in some cases,.

very little benefit is derived from such inspection.

Another great dithculty lies in the fact that some manici]jalitie&

have done nothing and do not intend to take any move. In such

cases it is very difficult for dairymen to adopt improved methods,
whilst across the fence is another man supplying milk to the same
creamery who is exempt from any such control. They cannot help

thinking a hardship is inflicted on them by having to pay registration

fees and conform to inspection. A number of letters received recently

from all parts of the country, describe this as nothing more or less than

class taxation.

Mr. James McKenzie, Chairman of Directors of the Yarram
Butter Factory, states that only sound legislation and expert super-

vision will ever ])lace the industry on a strictly commercial an.d

highly prosperous foundation.

Mr. 8. Giblett, Dairy Inspector, Shire of Narracan, writes :

—

" Of
the four Shires adjoining Narracan three have dispensed with their

inspector, and in the fourth their engineer acts—that is, he sends out

notices to pay the fee. Now some good results have been achieved in

our Shire, but with such influences around one, the work was much
retarded."

Another correspondent says :
—" Proper supervision would be

gladly welcomed, and the inspector should first inspect the cases

at the factory, and where uncleanliness exists should go straight

to the individual responsible for it and deal with him."
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The following was received from another man interested :
—" 1

know that the inspection in this district is to all intents and ])urposes

no inspection at all. The inspector has no practical knowledge of

•dairy matters at all, and does not trouble the farmers with his presence
very much. The good farmers particularly are complaining of this

laxity. I frequently find farmers sending inferior cream to the

factory, just through ignorance of the proper methods of handling and
conditions of surroundings likely to injure it. Many are anxious to be
put on the right track, and it requires a skilled man to go round and
visit farms and give practical instruction."

Another dairyman writes that municipal inspection is pop\dai-

in his Shire, because, from various causes, it ceases to be inspection

except in name. The suppliers want instruction to enable them
to iinprove their butter or else they will go behind now with strong
•competition from other countries.

Writes another :
—" I would not care to write down all 1 know

about dairymen in our district, but very bad cream arrives from some
of the farms, an inspection of which would soon satisfy anybody that

something was radically wrong and plenty of room existing for

instruction. The dairymen put the blame of almost everything on the
separator machine. I enclose letter from one who sent in some very
bad cream, saying that the cream was not what he would like it to be
AS his machine was in very bad order and some of the parts were
worn out. Another letter 1 send is frf)m a dairyman who says that

the speed of his machine is correct and it runs smoothly; he cannot
understand why his cream should be bad."

Another man writes :

—" 1 consider that without the power to

enforce any recommendations the inspector may make, it is only

a matter of class taxation for the fanner to have to pay salary without
deriving any benefit. Although inspection has been the means of

improving the use of the home separator, I don't think it has
improved our butter. The home separator is a great eucourager of

careless ways to some farmers, such as dirty milking, no straining,

putting milk through that would be rejected at creamery, not

delivering often enough, and carelessness in transit to the station,

having no covering in hot weather. Until you can impress the farmer
by instruction there will not be much done for the bettering of

the butter industry."

It is more than likely that the Health Act 1890, from which the

Municipal Councils derive their powers, was enacted without much
consideration being given to the influence it would have on the
quality of dairy products for export, the main desire being that the
wholesomeness of that portion produced for local consumption should
be ensured—especially city milk supplies—^it being considered of

trivial importance whether butter commanded top price or twojience
below that figure, as long as it was not injurious to the health of the
consumer. Very little butter was being exported then, and even
with regard to that little it is improbable that the health of con-
sumers abroad was being considered. The welfare of the dairying
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industry was not catered for as fully as it should be with a view to

improving the quality and increasing the money value of the product.

However, if it were necessary to provide for inspection when
butter was only a by-product of the farm, how much more so is it now
that it has grown into a staple industry and that our products have to

compete in the world's markets with those of other countries which
have thorough systems of inspection in operation.

Ever since the inception of the export trade the Department of

Agriculture has been most sympathetic for the welfare of the dairying

industry and those engaged in it. In bonnses for the establishment

of factories, creameries, the exporting of butter, and instruction,,

nearly 1 150,000 has been given. The sound instruction disseminated

by the late Mr. David Wilson helped producers greatly, the industry

was launched on solid up-to-date lines, and for some years rapid

headway was made both as regards quantity and quality. In those

days every factory and creamery manager exercised a certain amount
of influence for good over the suppliers, almost all of whom he came
in contact with daily. The factories and utensils were then com-
paratively new and uncontaminated. With the advent of the home
separator, producers were withdrawn from the factory managers'

control, and the nature of the competition that exists for cream
tended to carelessness and a lower standard of quality. The present

Minister of Agriculture, Mr. Taverner, inany years ago recognised

that with the growth of the industry, the alteration in the methods of

treating milk and cream, aiid the inclusion in it of producers who had
no previous experience or training, care and instruction became increas-

ingly necessary; consecjuently he appointed your humble servant, and
at a later period Mr. H. W. Potts, the extent of whose labours is well

known. The dairymen of the State are also deeply indebted to the

Agricultural Department for the services of Dr. Cherry, R. T. Archer,

and P. J. Carroll, and no instance has yet been recorded of those in the

industry having been harassed or discouraged by those officers. Hardly
a week passes by without grateful recognition being received by the

Department for help and advice given to dairymen. All along, how-
ever, one great drawback has been experienced, namely, power to

deal with those few who will insist on doing that which results in

injury to their neighbours, and harm to the dairying industry.

Authority is badly needed to stop the use of biestings for butter-

making purposes whether the product is for export or not. Every
practical dairyman is aware that a good keeping butter cannot be
made out of milk from newly calved cows for some days after calving,

and yet in spite of this knowledge there are a few who, to gain a few
pence at the moment, do not scruple to deprive their neighbours of

pounds by bringing down the reputation and price of butter abroad.

Then, again, power is urgently wanted to enforce the discon-

tinuance of rusty and unsuitable vessels for use with milk and cream.

With the great majority of dairymen compulsion is entirely

unnecessary, but in their interests the power is required to deal with
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the small proportion in every district who are not inclined to be
either careful or clean.

It is disheartening to have to make recommendations again and
again and support them with sound contentions and still, after

getting promises of the adoption of remedial measures, to come back
in a short time and find the same state of affairs existing.

There are many details which require attention, but the few
mentioned should suffice to show the need for more weight accom-
panying instructors' recommendations, not that the law would be
required for actual use except in exceptional and defiant cases. If

administered by the Agricultural Department it is not likely that

harsh measures will be resorted to, except and only when the export
trade is imperilled.
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INSTRUCTION IN CHEESE-MAKING.

By R. T. Archer.

Early last year instructions were received from the Director of

Agriculture to devote my attention particularly to tlie improvement
of the quality of cheese produced in Victoria, and my first step was
to visit the agents and salesmen in Melbourne to ascertain who were
the most in need of attention, and from this source a long list was
obtained. In the meantime there were numerous applications for

my services, and these were attended to in order of application or

urgency.

A great number adhere to the American or stirred curd system,

and to this is due the greater quantity of inferior cheese placed on
the market. It is almost impossible to make cheese of as uniformly

good quality by that as by the Canadian Cheddar system as too much
is left to judgment, taste and smell, proficiency in which can only be
obtained after many years of practical experience and study, whereas
the Canadian system is practically a certainty provided the given

rules and tests are adhered to, and by which a novice can attain

success in a few weeks and make a more uniform article than others

with years of experience on the old system. A notable instance of

this is the manager of the Farnham factory, Mr. Ryan, whose cheese,

his Melbourne agents state, is equal to anything coming into the

market and has been from the commencement, which is the result of

a fortnight's tuition at the start, and is practically due to the regular

use of the titration test for acidity, which was fully described in an

article in the Journal in June, 1902, and which was first introduced

by me into this State in connection with cheese-making. When this

test is thoroughly understood, and it is very simple, its use will

prevent many of the errors into which cheese-makers fall, especially

before they have had considerable experience.

Several factories continue to pay for the milk, at per gallon, a

uniform rate irrespective of quality, a practice discarded by the leading

factories 12 or 13 years ago, since it really offers a premium for dis-

honesty by adding water or skimming. Many cheese-makers are under
the impression that milk poor in butter fat is more suitable for cheese-

making than that rich in butter fat, the error of which was pointed

out in my reports to the Wangerrip and Lower Gellibrand Cheese
Factories and others, giving the following tables as evidence of this.

TABLE SHOWING RELATION OF FAT IN MILK TO YIELD TN CHEESE.

Group.
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Professor Van Slyke, in a series of investigations extending over

•several years and including the milk of not less than hfteen hundred
different cows, found that the percentage of casein inci*eased in a

nearly constant ratio with the percentage of butter fat. To quote

his own words, "While we have noticed considerable variation when
we consider individual herds, we have found that, as a rule, there

were two-thirds of one pound of casein for each pound of fat in milk,

whether the milk contained 3 or 4 per cent, of fat, though this

normal relation was considerably affected in the season of 1898 by
the effects of drought upon the pasture, in which case when the

amount of fat in the milk increased beyond 4^ per cent, there was a

gradual but slight diminution of casein for each pound of fat."

A similar case was brought under my notice with regard to a

cheese factory in North Gippsland last year, in which milk of a

certain percentage of fat would not produce quite so much cheese as

milk of the same percentage of fat in a factory within a few miles.

With reference to this, Professor Farrington of the Wisconsin Agri-

cultural College wrote that they had similar experience in case of

drought when the cows had not sufficient nutritious food, and tliis

was really the cause of the difference. However this does not dis-

count the necessity for paying for milk accordiiig to its fat contents,

but shows that cows should have plenty of nutritious food to ]3roduce

the best results.

One of the best means of obtaining proficiency in cheese-making
is to keep a daily log, with which all my pupils are started. It enables

them to compare one day's make with another, and should they have
any cheese which matures differently to the others they may look up
the record to see the cause and know how to guard against it another

time. The following is a copy of the details of the log :

—

Date '

No. of
^^"^-

i

Vat.
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whey drained off as it separates, tlie temperature being kept up to

98 degrees by standing the jars in water at this temperature. At
the end of six hours or more the lid is removed, and by the odour and
texture of the curd in the jar we can tell immediately which was the

milk that caused the trouble. The principal cause of trouble is due
to carelessness in milking, and the neglect to properly cool the milk.

If fai-mers would adopt the Laurence cooler there would be a great

improvement in the condition of the milk delivered at the factory.

The same applies to farmers treating their own milk. The Laurence
cooler aerates and cools the milk at the same time, and one has only

to taste the milk before and after running over the cooler to be
convinced of this. Another cause of trouble is the use of cheap

thermometers. Scarcely one in a dozen is correct. Some in use are

as much as 8 degrees Fahr. too high, which means that when the

cheese-maker thought he was cooking to 100 degrees he was really only

cooking to 92 degrees, and often there is a variation of two or more
degrees between 86 and 100 degrees. A test thermometer should

always be kept with which to try the cheap ones, and can be obtained

for from 3s. 6d. to 4s. 6d.

There is a good deal of ignorance as to the proper time to run off

the whey and when to mill or grind the curd, but this should not be

if the cheese-maker will make himself acquainted with the tests for

acidity, and success or failure depends mainly upon the development
of the proper percentage of acidity at the different stages of the

work.

A list of the places that have been visited is attached, and in

almost every instance an improvement has been noted as the result of

the instruction given.

Warrnambool Cheese Factory . .

.

Allansford

Mr. Baragwanath's ... ... ... Agnes River

Toora Cheese Factory .. . ... ... Toora
Woodleigh Cheese Factory ... ... Via Loch
Lindenow Cheese Factory ... ... Lindenow
Clifton Park Cheese Factory .

.

... Bairnsdale

Mr. McLeod's Factory Hillside

Mr. Mclnnes' Factory ... ... Weeaproinah
Lower Gellibrand Cheese Factory . .

.

Princetown
Princetown Cheese Factory ... ... Princetown
Wangerrip Cheese Factory ... ... Princetown
Briagalong Cheese Factory ... ... Briagalong

Messrs. Rogers Bros. ... ... ... Longwarry South
Farnham Cheese Factory ... ... Dennington
Mr. R. A. Tulloch's . ... ... Moyarra
Mr. A. Tulloch's Moyarra
Mr. A. O'Keefe's ... Toora
Mr. Meredith's ... ... ... Larpent

Grasmere Cheese Factory ... ... Grasmere
Mr. G. F. Syme's : .

.

Dairy

Mr. Cropley's ... ... ... ... Darnum
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Mr. David Mitchell's .

.

Mr. Wade
Mr. David Mitchell's . .

.

Garvoc Cheese Factory

Mr. Hancock's
Mr. Baker's

Cowwarr Cheese Factory

Mr.O'Keefe's
.^

Mr. McAdam's. .

Mr. Uren's

Mr. H. Cameron

. Baryarg

. Traralgon

. Cave Hill

. . Panmnre

.
. Pomborneit
. Pomborneit

. Cowwarr
. Adelaide Vale

. . Toora
. Krowera

. . Wimba
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BACTERIA AND THE NITROGEN PROBLEM.

By Geokue T. Moore,

Physioloyisf in Charge uf Lahoratory of Plant Physiology,

Bureau of Plant Industry, U.S.A.

Introduction-

There is probably no fact iu plant pliysiology which has been
more firmly established than that all plants must have nitrogen in

order to thrive, and that undei' normal conditions this nitrogen must
be obtained through the roots in some highly organised form. It is

not necessary to discuss this point, for practical experience

demonstrates its truth every time a soil is exhausted by any crop, and
the farmer testifies to his belief in this fact when he tries to re-

establish the fertility of his ground by adding some fertilizer rich in

nitrogenous matter. While there are certain other substances, such as

])hosphoric acid, potash, iron, etc., which plants must have and can

only obtain through the soil, the demand for nitrogen is so much
greater and in one sense so much more important, that the question

of the available nitrogen supply in the world has come to be looked

upon as lying at the very foundation of agriculture and demanding
the most careful consideration. Since the conditions of life in the

civilized quarters of the globe are such as to cause a constant loss of

nitrogen, there have been some who have predicted what has been
termed a "nitrogen famine," which is to occur within the next forty

or fifty years, and the possibility of such a catastrophe has been very

graphically portrayed. On the other hand, there are investigators

who feel that the possibility of such a condition has been much
exaggerated and that the amount of nitrogen in the soil can never be
exhausted to such an extent as to affect the crop-producing power of

the earth. In order that we may be able to form a more definite

opinion upon the subject, it may be well to look at some of the ways
in which nitrogen is lost, and then see how it may be reclaimed.

How Nitrogen is Lost.

In the first place, the conditions of life on the ordinar}^ farm are

such as to cause the constant loss of this valuable element through
the removal of the crops taken from the soil. If every crop that

grew on the land could be returned to it, nature has made provision

for getting it back in suitable form for plant food. In the case of

nitrogen neither plants nor animals are able to produce this substance

directly in an available form. It is necessary that certain bacteria

take hold of plant and animal products, and by means of peculiar

changes produce nitrates from their fats, sugars, starches, etc. With-
out these bacteria everything would have come to a standstill long
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agx), for unless decay takes place and the decomposed elements are

rearranged into definite nitrogenous salts no plant is able to use them.

Thus it will be seen that certain bacteria in the soil play as im-

portant a ])art in the food supply of the earth as do the animals and

larger plants upon which we think we are so dependent.

It is hardly necessary to refer to the vast waste of nitrogenous

matei-ial that is involved in modern sewerage methods. Millions of

dollars' worth of nitrogen which would naturally return to the soil

under the action of nitrifying bacteria is every year carried oft' in

various waterways and ultimately reaches the ocean, where, of course,

it is of no benefit to man. More than fifty years ago Liebig said on

this subject :

—

Nothing will more certainly consummate the ruin of England than the scarcity of

fertilizers. It means the scarcity of food. It is impossible that such a sinful violation

of the divine laws of nature should forever remain unpunished, and the time will pro-

bably come for England, sooner than for any other country, when with all of her

wealth in gold, iron, and coal she will be unable to buy the one-thousandth part of the

food which she has during hundreds of years thrown recklessly away.

A third great source of nitrogen loss is through the action of a

group of bacteria which have the power of breaking down nitrates,

depriving them of oxygen, and reducing them to ammonia or nitrogen

gas, when they are, of course, unavailable for plant food. This pro-

cess of denitrification, while very useful in the septic tank, which is

the most sanitary method of sewage disposal, is the source of con-

siderable loss to the farmer, and manures may often be rendered

pi'actically worthless hx the action of these bacteria.

Other means by which nitrogen is lost so far as plant foods are

concerned, are the washing out of nitrogen salts from the soil and

the burning of explosives which are largely composed of some nitric

salt that would be directly valuable to the vegetable kingdom. Tlie

action of nitrate of soda, or saltpeter, has been studied experimentally,

and it is known that up to a certain maximum about 23 pounds of

nitrate of soda will yield an increase of 1 bushel of wheat per acre.

Thus, when hundreds of thousands of tons of ex])losives are used in

waging war, every battle liberating nitrogen which, if applied to the

soil, would increase the yield of wheat by thousands of bushels, the

actual cost of war should l)e estimated at considerably more than is

usually calculated ; and if there is soon to l)e a nitrogen famine, war
becomes more serious than ever before.

With all of these destructive forces at work and nitrogen being-

liberated on every hand, it is no wonder that thinking men have
l)ecome alarmed at the prospect, and have endeavoured in every way
possible to discover some means of increasing the world's supply of

this most necessary element.

How Nitrogen is Gained.

The most valuable compound containing sufficient fixed nitrogen

to be used in any quantity as a nitrogenous fertilizer is the nitrate of
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soda, already referred to as the basis of so many explosives. This
salt occurs naturally in certain regions of Chili and Peru, where for

countless centuries the continuous fixation of atmospheric nitrogen
has been carried on by bacteria. Unfortunately, however, like any
other mineral supply in the earth, the (juantity is limited, and although
it is difficult to get accurate estimates f)f the amount of nitrate re-

maining in the beds, authorities seem to agree that at the present
rate of export the raw material will all be exhausted within from
forty to fifty years. To show how much more rapidly this supply is

being exhausted than was thought possible forty years ago, it is only
necessary to state that in 18(30 all estimates showed that the amount
of nitrate of soda then known would last for nearly fifteen hundred
years. The demand has rapidly increased, however, and although
the output is controlled, there is annually consumed in the world's

markets nearly 1^ million tons of nitrate of soda, representing a value

of about !$100,000,000. Of this amount, the United States requires

about 15 per cent., and it is by far the most expensive fertilizer that

is in use by the farmer.

In addition to the nitrate of soda beds there have also been large

deposits of guano, which have served as one of the principal sources

of nitrogen. The greater part of the guano beds are now completely

exhausted, however, and although new deposits are occasionally dis-

covered, they are of such limited area, or of such a low percentage of

nitrogen, as to have practically no effect upon the available nitrate

supply.

There are certain other chemical salts which furnish a limited

amount of nitrogen, such as the product which remains from the

distillation of coal in the process of gas making, but all of them are

obtained in such comparatively small quantities that they are not

worth taking into consideration when one realizes the enormous
amount of nitrogenous fertilizer necessary to replace the combined
nitrogen which is annually removed from the soil in one way or

another.

Ever since the importance of increasing the combined nitrogen

sup})ly has been realized, men of science have naturally turned to the

atmosphere as being the most promising field for experiment and the

one most likely to eventually solve the whole problem. When it is

remembered that nearly eight-tenths of the air about us is nitrogen,

and that plants are able to obtain their entire source of carbon from a

gas which is present in the comparatively small proportion of one-

tenth of one per cent., it seems almost incredible that there should be
any more difficulty about a plant's nitrogenous food than about its

supply of carbon dioxid. Since it seemed so well settled, however,
that plants could not use nitrogen as a gas, the chemists and
physicists have made every effort to devise some mechanical means
of making this element available in a combined form. It has been
known that discharges of lightning passing through the air are able

to fix free nitrogen, and, beginning with this as a basis, some very

satisfactory results have been obtained by the use of electricity.
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Witli a power sufficiently cheap and with perfect machinery, there

seems good reason to believe that in the near future it will he
possible to place upon the market a manufactured nitrate of soda or

nitrate of potash that will be superior in quality to the deposits

found in South America, and that will also be reasonable enough in

price to compete with the natural product.

Nitrogen-Fixing Bacteria.

Fortunately, there are still other means by which nitrogen gas
may be made available for plant food, and that, too, without requir-

ing the introduction of a commercial product, which must always be
rather expensive, whatever degree of perfection may be reached in

the mechanical operation of the process. Ever since the earliest

days of agricultural science it has been noticed that cei'tain land,

if allowed to stand fallow for a considerable length of time, would
gain in nitrates without any visible addition having been made.
It is now known that one of the principal means of this increase in

nitrogen content is due to a few forms of soil bacteria which have the

power of fixing the free nitrogen from the air and rendering it

available for plant food. These organisms have been isolated and
cultivated artificially, and great hopes were held at one time that it

would be possible to inoculate land with these cultures and thus bring
about a large increase in the nitrogenous salts without the aid of any
manure or mineral fertilizer. Under certain conditions these

bacteria seemed able to do a large amount of work, and there are

experiments on record where the crops raised from plots inoculated

with nitrogen-fixing organisms were much greater than crops from
uninoculated land. Unfortunately, these results were not always
constant, and such a large percentage of failures had to be reported
that from a practical standpoint the use of such cultures is now con-

sidered worthless. A matter of such vast importance to agriculture,

however, should not be neglected simply because of first failures. It

is quite possible that as we become better acquainted with the habits

of these bacteria and learn the conditions which are most favor-

able to fixing nitrogen and the causes which prevent this operation
from going on at all times, we shall be able to discover some
means of using these nitrogen gatherers in practical farming.

Root Tubercle Bacteria.

In the meantime there is still one other means at hand wliich can
be used and has been used for countless centuries as a most efficient

method of conserving the world's nitrogen supply. Kver since the
time of Pliny and other early writers upon agricultural topics, it has
been known that certain leguminous crops, such as clover, beans,
peas, etc., did not require the same amount of fertilizer as other
plants, and indeed it seemed as though they actually benefited the
soil instead of being a detriment. Various theories have been
advanced to account for this effect, perhaps the most widespread
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opinion being that members of this family, owing to the unnsual

length and strength of their root system, were able to draw upon a

store of food that was not available to wheat and corn and other crops

not belonging to the pod-bearing group. It is only within a com-
paratively recent time that the real cause of the beneficial effect of

these legumes has been fully understood, and it seems that here again

the bacteria are responsible for the nitrogen-gathering power ; for it

is because these plants are able to fix and use the free nitrogen of

the air that they are of such benefit in rotation and in reviving

poor and exhausted land. The immense yields of wheat following

alfalfa or clover are easily understood when it is realized that there

has actually been added to the soil a certain definite amount of

nitrogen in such form that the wheat can be benefited by it. Such

etticient users of the atmospheric nitrogen are clover and peas and
similar crops that they can actually live and thrive in a soil that has

not the first trace of combined nitrogen within it. If quartz sand be

ignited to red heat, thus burning out all the nitrates, and then be

])lanted with peas or beans, it is possible to bring these plants to full

maturity without in any way allowing a particle of fixed nitrogen to

find its way into the soil. On the other hand, wheat or ])otatoes,

or crops not legumes, will die as soon as the small amount of nitrogen

available from the seed is exhausted. What is the reason for this?

It can not be merely a difference in the length or extent of the root

system, because plants flourish where it is certain there are no avail-

able nitrates whatever. For a long time the pi-esence of certain

peculiar nodules or tubercles upon the legumes has been noted and

speculated upon. These formations are always present upon the

roots of leguminous plants grown under proper conditions, and may
vary in size from that of the smallest pin head, in some clovers, to a

cluster as large as a potato. They have been thought to be due to

the bites of worms or insects, or to be caused by conditions of the

soil and various abnormal climatic effects, and only within very recent

years has it been learned that these formations ai*e due to the pre-

sence of innumerable bacteina, and that unless these tubercle-pro-

ducing bacteria exist the plant is no more able to use the nitrogen

from tlie air than wheat or any of the other crops which do not have

such nodules on their roots.

Microscopic Appearance of Tubercles.

Just where the nitrogen is fixed and how it is used by the plant

have been debated questions. Some have supposed that the presence

of the bacteria in the roots simply acted as a stimulus, and that the

leaves of the plant were thus able to take in nitrogen as a gas and to

elaborate nitrates from it in some such way as carbon is formed from

carbon dioxid. It seems much more probable, however, that the

bacteria themselves fix the nitrogen in the roots of the plant and that

it is then used as nitrates would be used from the soil. It is certain

that these tubercle organisms can fix free nitrogen in cultures, and

there is no reason to suppose that this power is lost when within the
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roots of a legume. Furthermore, it seems as though the plant
actually uses the contents of these tubercles, for at the end of the
season the tubercles are found to be much softer and shrunken, and
are practically emptied of their mass of bacteria.

Effect of Tubercles.

It is a well-established fact, and has been shown by a number of
independent investigators in various parts of the country, that the
leguminous crop which bears tubercles will exceed a similar crop
without tubercles by from 100 to 1,000 per cent; that is, a field of

clover grown on such pour soil that it would only yield 200 pounds to

the acre would be so invigorated by the pi-esence of tubercle-forming
bacteria that on exactly similar soil it would produce from 400 to

2,000 pounds to the acre, and this without any cost whatever for
fertilizers and with very little more labor. In addition to the
increase of the actual weight of the crop, tubercles also cause the
plants to flower and fruit earlier, and the number of seeds produced
is very much greater.

Thus it will be seen that it is worse than useless to attempt to grow
any leguminous crops without being certain of the presence of the
l^acteria which enable the plant to fix free nitrogen. It would be
much better to fertilize heavily and attempt to raise some more
profitable crop than to introduce clover or beans or some other legume
for the purpose of enriching the soil. It can not be too strongly
emphasized that imless the tubercles are present the leguminous crop
is of absolutely no more benefit to a soil than wheat or potatoes.

While these organisms are pretty generally distributed through-
out the earth, and it is quite possible in many parts of the country to
grow almost any leguminous crop and secure these tubercles, it is

also true that certain regions are practically devoid of the right kind
of bacteria, and that unless some artificial means of introducing the
germs be resorted to the crop will be a failure.

Artificial Inoculation of the Soil-

In the past there have been two methods used in attempting to
bring about artificial inoculation. Naturally where a certain
leguminous crop has been grown successfully for a number of years
the soil will become filled with tubercle organisms, and by transport-
ing this earth to new fields the organisms will thus become available
for forming the nodules in localities where they previously had not
existed. This was the means by which the soy-baan organisms were
brought from Japan, and there are very few places in this country
where soy is now grown that did not receive their inoculation,
indirectly at least, from the Japanese soil.

There are two serious objections to soil inoculations, however. One
is the expense, for it requires anywhere from 500 to 1,500 pounds of
earth per acre to produce a satisfactory growth of tubercles, and if
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this has to be transported for a large farm, the cost is almost prohibi-

tive. There is still another and more serious objection, however, and
that is the danger of transmitting plant diseases by this method.
Several of the more serious diseases which attack crops are readily

conveyed in the soil, and there are numerous cases on record where
diseases of leguminous and other crops have been introduced into

regions previously entirely free from them through an effort to bring
about a soil inoculation of the tubercle-forming organism. Conse-
quently, if any safer and cheaper method could be devised for making
these germs available, it would be most desirable.

A few years ago certain German investigators put upon the market
a product known as nitragin, which purported to be a pure culture of

the root-tubercle organism. These cultures were only adapted to

specific crops, for it has been held that each kind of leguminous plant

had a special germ better adapted to produce tubercles upon it than
any other form, and for this reason it was necessary to use one organ-

ism for clover, another for peas, and so on. This preparation,

nitragin, has been used with varying success abroad. Some ex})eri-

ments seemed to show that it was of the greatest value, while others

were complete failures in demonstrating its worth. The failures so

far outnumbered the successes, however, that its manufacture has

been abandoned, and it can no longer be obtained. A few attempts

have been made to use these cultures in this country, and while some
very satisfactory results were obtained, the number of failures was
even greater than abroad, the varying conditions involved in trans-

portation and the length of time which elapsed before the germs
could be used being fatal to about 80 per cent, of the material

imported.

Improved Method of Inoculation.

A little more than a year ago the investigation of these nitrogen-

fixing bacteria was begun in the laboratory of plant physiology of the

Bureau of Plant Industry, with the hope of discovering some method
of artificially inoculating soils which were devoid of the proper organ-

isms, and of insuring their producing the desired result. It was soon

found that the method in use by the German investigators was not

adapted to the life of the organism ; that is to say, the use of rich

nitrogenous food material, such as decoctions of the host plant, were
not calculated to produce an organism which would fix free nitrogen

from the aii . It was found that while the bacteria grew luxuriantly

upon such media, they became less and less active, until eventually

they lost completely this nitrogen-fixing power. It seemed as though
the large amount of nitrates in the media upon which they were

grown made it no longer necessary to draw nitrogen from the air, and
consequently they deteriorated until they became of no more value

than the common soil forms. It has been found, however, that by
gradually reducing the amount of nitrogen in the culture medium it

is possible to greatly increase the nitrogen-fixing power of these

germs, and that by proper manipulation their activity may be in-
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creased from five to ten times that which usually occurs in nature.

Practical field experiments have shown that of two cultures, one
grown on nitrogen-free media and the other on a medium rich in

nitrates, the first will produce abundant tubercles, while the latter

will be absolutely worthless and fail to produce a single nodule.

Distribution and Methods of Use of Cultures-

Having secured an organism which was able to fix such a large

amount of nitrogen, it was necessary to devise some means of pre-

venting this property from being lost, as well as to enable the cultures

to be distributed in sufficient quantity to be of some practical use. It

is now known that the bacteria, when grown upon nitrogen-free

media, will retain their high activity if they are carefully dried out

and then revived in a liquid medium at the end of varying lengths of

time. By using some absorbent which will soak up millions of the

tubercle-forming organisims and then by allowing these cultures to

become dry the bacteria can be sent to any part of the United States,

or the world for that matter, and yet arrive in perfect condition.* Of
course, it is necessary to revive the dry germs by immersion in water,

and with the addition of certain nutrient salts the original number of

bacteria is greatly increased if allowed to stand for a short time.

Frequently twenty-four hours are sufiicient to cause the water in a
pail to turn milky white with the number of organisims formed in

that time. Thus, by sending out a dry culture, similar to a yeast

cake and no larger in size, the original number of nitrogen-fixing

bacteria may be multiplied sufficiently to inoculate at least an acre of

land. The amount of material thus obtained is limited only by the

quantity of the nutrient water solution used in increasing the germs.
It is evident, therefore, that the cost of inoculating land is very small.

The principal cost is in obtaining the organisms, but the methods
perfected by the Department of Agriculture now make it possible to

produce these at a comparatively small cost. Special facilities for

increasing the culture on a large scale are being provided.

The way in which this liquid culture may be introduced into the

soil varies somewhat with the character of the seed to be used and
the area of the field to be treated. With large seeds it is often more
convenient to simply soak them in the fluid and then after they are

sufticiently dry to sow them in the ordinary way. In other cases it is

frequently more feasible to introduce the liquid culture directly into

the soil. This may be done by spraying, or perhaps a simpler method
is to mix the culture thoroughly with a wagonload of earth and then
to distribute and harrow this in just as a fertilizer would be handled.
Inoculations of this character have been tried on a laig'e scale in prac-

tical field experiments, and the results have been so satisfactory that

the Department of Agriculture will probably soon be able to begin
the introduction of cultures into such localities as are now deficient in

* The Vegetable Pathologist has communicated with Mr. Moore, with a view to

securing a supply of the cultures. [Ed. journal.]
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tubercle-forming germs. It should be borne in mind that such inoc-

ulations are usually not necessary in soil that is already producing
tubercles. While the introduction of fresh organisms will generally

considerably increase the number of nodules, the effect upon the crop

is not appreciable, and it is hardly worth the expenditure of time and
labor necessary to make the inoculation. Wherever legumes that fail

to produce tubercles are being grown, however, orm those localities

where the soil is so poor that legumes will not grow and because of

the lack of the proper organisms they can not make a start, every

effort should be made to get the bacteria into the soil.— [_Year Booh

of U.S. Departmevt of Agriculture, 1902].
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VARIETY TESTS OF WHEAT, OATS, AND BARLEY.

By D. Mc.Alpine.

During the past season a number of important experiments were
carried out, and the results of those relating to cereals are now
recorded as far as available, in order that the information gained
may be })laced at the disposal of the farmer as early as possible.

These experiments were conducted in different districts, so that due
allowance might be made for varying conditions of soil and climate,

and were spread over a wide area, including Port Fairy, Rutherglen,
Leongatha, Nagambie, and Myrniong.

The testing of varieties of wheat, oats, and barley has been
continued, and this has included, for the first time, the celebrated
Garton vai-ieties. These were introduced by the Director of Agri-
culture, and the more promising varieties will receive further

attention during the coming season.

Not only were Gartens new and improved breeds given a trial,

but a number of varieties of wheat, oats, and barley were sent from
the United States Department of Agriculture by M. A. Oarleton,

Cerealist in charge. We desire to cordially thank that Department
for the generous manner in which they invariably accede to our
requests. The varieties sent were accompanied by the following-

note :
—

'' We would not for a moment guarantee that all of these or
any considerable proportion would prove to be satisfactorily rust-

resistant. A number have proved so in this country, and we consider
all very good varieties, either for rust resistance, drought resistance,

•or for hardiness in other respects. A number of these are durum,
varieties, called generally in this country macaroni wheats. As you
know, these are almost uniformly rust-resistant ; though, of course,

not at all rust-proof, and even the durum varieties we have found
cpiite susceptible to the stem rust, Puccinia groAninis, in this country,
when this rust occurs in considerable quantities."

Mr. Farrer, Wheat Experimentalist of New South Wales, likewise
forwarded a few of his cross-breds, and these, with a few retained
from the previous year for trial, make up the number of varieties

tested as follows :—Wheats, 28 ; oats, 12; barleys, 10.

1—Port Fairy.

The Single Seed Plots were sown on loth July in volcanic sand
in which potatoes had been grown the previous year, and treated
with farmyard manure at the rate of about 25 tons to the acre. The
rainfall was above the average, being 82 -62 inches for the year, and
averaging 28*4o inches on a sixteen years record.

Gartuns cross-breds.—The wheats were all very late, and some of
them badly rusted. New Era was the only wheat considered worth
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retaining, for though it was very late it stooled well and the bearded

ears were very long, up to seven or eight inches. The Hag was
rnsty but the straw was comparatively clean.

The oats were likewise very late, but Abundance was the earliest

of all and the only one retained.

Of the barleys tried they were all rather late, but No. 2 six-rowed

biirley, grown in a patch as well as in the Single Seed Plots, was
further advanced than the rest and consequently retained. It is

absolutely necessary to have an early barley for this district, in order

to escape the caterpillars, which are very prevalent. This variety is

verv thin-skinned, and likely to prove a good malting barley.

American varieties.—These were all evidently too late for this

district, and besides some of them were very rusty.

Farrer's crosses, etc.—John Brown was tried but it was too late

and too rusty to be retained. Bobs was sown on a patch of over

l-40th of an acre and turned out well. It is a little late and a poor

stool er, but it is upright and wiry, with good grain. The rust is

mainly on Hag, and there is a comparatively clean straw. About
three acres were sown with Rerraf at the latter end of June on the

Blackwoods, where the black soil is subject to floods and the-

conditions particularly favourable to rust. The land was not

manured, but mangels had been grown the previous season, which

received a manuring of 2 cwt. Florida superphosphate, 1^ cwt. nitrate

of soda, and 1 cwt. salt to the acre. About 80 tons of mangels per

acre were harvested. The ground was ploughed to a depth of

five inches for the wheat and the seed sown broadcast and harrowed

in. The result was a nice clean crop with only a few specks of rust

occasionally on the straw, although it appeared on the flag. It

stooled and headed well, and the yield will be given later when the

wheat is threshed. A crop of Algerian oats growing alongside was

badlv rusted with Puccinia gra7ninis both on stem and flag.

Dart's Imperial was also badly afi:"ected, so that it had to be cut

for hay. In order to test the effect of late sowing on the develop-

ment of rust, a small patch of Rerraf was sown under the same
conditions late in September. On inspecting this plot on 23rd

December the straw was found to be quite clean and only a very

little rust on the flag.

2.—Rutherglen.

The soil on which the plots were grown is a light red loam with a

yellow clay subsoil, and the previous crop was wheat without manure.

The sowing took place on 2(5th May, under favourable weather

conditions.

Gartons cross-hreds.—The wheats were all rather late, and for some
reason Red King did not germinate at all, so that it will be tried

again next season. New Era was the only wheat deemed worthy of

further trial. The oats seemed to suit this district better than Port
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Fairy, and the majority were considered worthy of further trial.

Goldfinder was rejected on account of its being badly rusted, and

Pioneer Black was exceedingly late.

The barleys did very well on the whole, and all were retained for

further trial. Brewers Favorite was the best, and Gartons No. 1

two-rowed was the least successful.

American varieties.—The wheats were generally late, and some of

them were bad with rust. The durum wheats were only slightly

rusty on flag, and among the promising varieties were the three

durums from Spain, Algeria, and Italy.

The North Finnish Black oat was the only one sufficiently early

in maturing, and although the rust was moderate to bad, it is being

tried next season.

Amoug the barleys two Algerian varieties and one Wisconsin

were retained for further trial.

3.—Leongatha-

The sowing of the plots was completed on 15th July, being rather

late on account of the wet weather. The soil was a red clayey loam
with a northern aspect, and no manure was directly applied. The
preceding crop, however, was a very heavy one of sunflowers, for

which the land was manured with superphosphate. The total rainfall

for 1908 was 43'45 inches, that for 1902 being ;33'69 inches, and for

1901 47-42 inches.

Gartons cross-hreds.—The only wheat sufficiently promising to be
retained was New Era. Red King was very slow in starting to grow,

only two plants appearing after being sown more than three weeks, but

it will receive a further trial. The oats retained for further trial were
Gartons No. 5 and Tartar King; Pioneer, Abundance, and Waverley
being good hay oats. The barleys were No. 2 six-rowed and Invincible.

This is not a barley district, but if the seed could be well matured it

would be very suitable for a change of seed to the northern districts,

American varieties.—The wheats were generally late, and some of

them were bad with rust. The durum wheats, as a rule, were only

slightly rusty on flag, and among the promising varieties were the

three durum varieties from Spain, Algeria, and Italy. The North
Finnish Black oat was the only one sufficiently advanced, and although

the rust was moderate to bad, it will be tried next season. Among
the barleys two Algerian varieties and one Wisconsin were retained

for further trial.

Rerraf was tried on a small scale, but it only made a poor growth
and does not seem suited for the district.

4.—Nagambie-

Arrangements were made with Mr. Angus Cameron, of Angus-
town, for sowing one bushel each of five varieties of Garton oats and
barleys, also two and a half bushels of Bobs wheat, from Bathurst
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Experimental Farm, New South Wales, and about 20 lbs. of Lot's

wheat from the Department of Agriculture, W.A. Generally the

sowing was rather late, but the most suitable time will be chosen this

coming season.

Gartons cro^s-hreds.—There were three varieties of oats—Nos. 3,

4, and 5—sown on a sandy loam. Some were sown on 25th June,
and others as late as 9th July. The only oat worth attending to is

No. 5, from which seed will be saved and sown earlier next year.

The barleys, Nos. 1 and 2, were sown on 29th June on ironstone

soil. No. 1 two-rowed did well and will be retained.

Other varieties:-—Bobs wheat was sown on ironstone soil on
29th June and reaped on 8th December. The straw was nice and
clean, stiff and upright, and the ears were well filled. A little

rust occurred on flag and it was very slight on stem. Queen's
Jubilee was grown alongside and was further advanced, but
Bobs seemed better suited to the district.

Lot's wheat is largely grown in West Australia, and was sown in

sandy loam on 30th June, but it was too late and too rusty to be
retained.

Rerraf was sown on the same day alongside of Lot's, but was much
further advanced, and was reaped on 15th December. The straw
was generally clean, with rust only on the flag, which did not seem to

affect the grain.

5 —Myrniong.

The Messrs. Brittlebauk, of Myrniong, have very generou-sly

conducted experiments for a number of j^ears with varieties of cereals

as well as of grasses and other forage plants. Last season the Garton
varieties of wheat, oats, and barley were tried by them, in addition
to several varieties retained from previous years.

The land used for experimental purposes is a light soil composed
of granitic sand with a mixture of black volcanic soil. The rainfall

for 1903 was 27*11 inches, being slightly over the average for 14
years, which was 26-06 inches. The sowing took place on 15th May,
just about the right time for this district; but in the case of the
Garton varieties, unfortunately, the seed could not be supplied until

about a month later. Owing to this late sowing they were destroyed
before reaching maturity by caterpillars, but they will be planted in

good time this coming season and receive a fair trial. The weather after

sowing was exceedingly dry until 15th September, when a heavy rain
fell and a general break of the weather occurred.

The varieties of wheat grown and retained from previous years
were Queen's Jubilee, Leak's Rust - resisting, Steinlee, King's,
Improved Allora Spring, and Rerraf. The only manure applied
was a dressing of sulphate of ammonia a few days before sowing.

The wheats generally made good progress, heading early in
November and reaching a good height. King's was the first to
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ripen, then Allora Spring, followed by Steinlee, Queen's -lubilee,

Rerraf, and Leak's. The yields are not yet available but will be

given later on. Rust was very prevalent and very severe, so that the

susceptibilities of the different varieties were thoroughly tested.

King's and Queen's Jubilee were badly rusted, and the others less

so. In November, when I examined Rerraf, there was a moderate

amount of rust on the Hag, and occasionally it was found on the stem.

Mr. Brittlebank, in reporting later on the prevalence of rust, states:

—

" In regard to the rust-resisting powers of the above varieties, thei'e

can be no doubt as to Rerraf being placed first. Algerian oats were

almost destroyed this year by rust, being the first time since they

came into use as a farm-crop in this district, 14 years ago."

New Breeds-

Thanks to the persistent efforts, skill, and enthusiasm of Mr. Wm.
Parrer, Wheat Experimentalist of New South Wales, the different

States have been put in possession of a number of valuable cross-bred

wheats which promise to suit our special conditions, giving larger

yields and better grain, combined with hardiness of constitution.

For a number of years past we have been favoui-ed by Mr. Farrer

with a selection of his most promising cross-breds, and have put them
to a severe test as far as their ri;st-resistance is concerned.

The Garton Brothers, in England, have also been producing

cross-breds primarily adapted to the soil and climate of Britain, and

some of their best breeds have been imported by the Director of

Agriculture, in order to test how far they are suited to our conditions,

and to what extent they are an improvement upon the already

cultivated varieties. The work of the Garton Brothers has now
become well-known owing to its successful results, but what is not

so well known is the long years of patient toil and frequent failure

which marked their earliest attempts at " the marrying together, as

it were, of any variety of plant with another variety of the same
species, and thus producing progeny or new breeds from the co-

mingling of the plants." It was only after 20 years of patient

experimenting that the results were sufficiently definite to be placed

before the public in a practical shape. Our experience in the past

has been that cereals fitted for a climate like that of Bi^itain do not

take kindly to our sunny south, but it cannot fail to be interesting,

and possibly profitable, to test in different districts the suitability of

these new breeds, and compare them in their several characteristics

with those produced by Farrer, and others already acclimatized.

New Era Wheat-

Among the new breeds of Garton wheats tried here, the only one
that promises well is New Era, and even that is rather late and
backward, but it will be given a further trial. Its pedigree and
description are as follows, but it must be remembered that its
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success in Britain is no guarantee tliat it will do equally well under
our conditions.

Pedigree.—
Talavera Triticum Spelta Bariweizen Fultz

(English) (Species—Southern Asia) (Hungarian) (American)

NEW ERA

Denervation.—"Early : grain medium large ; color amber
translucent ; straw long, strong and of tine texture ; ear very long,

compact, and bearded.

The introduction of this new breed of wheat is a forerunner to a
remarkably distinct series of other new breeds to be introduced at a

later period, and marks the turning point when the British farmer

will be able to produce a wheat superior in quality to the majority of

foreign wheats now so largely used by our millers. The quantity

and quality of gluten, produced by the New Era when grown in

suitable wlieat growing soils, is remarkable, and is quite equal to

that of the best imported varieties. As a miller's wheat it has no
equal, and will realise shillings per quarter more than any other

wheat."

Abundance Oats-

Among the oats Abundance, a new breed of white oat, possesses

the advantage of earliness, combined with good yielding qualities.

It was introduced by the Gartons in 1802, and its pedigree is

White August White Swedish

ABUNDANCE.

The regenerated, not the original stock, was used, and the

advantage to be gained from this is accounted for by the Messrs.

Garton in the following remarks :
—" When new breeds of plants are

raised from cross fertilized seed the tendency is, after the lapse of a

few years to deteriorate, as strikingly shown in the different varieties

of potatoes which succeed for a few years, then fall out of cultivation

to give place to others of more recent origin. This is exactly what

occurs in all other new breeds of farm plants which are produced by

means of artificial fertilization. In the case of new breeds of grain

this deterioration is caused by nature's system of continual in and in

breeding. To arrest this deterioration and bring these new breeds

back to their original productiveness, our system of plant improve-

ment is each year applied to a number of individual florets, and from

the grains thus produced a stock is raised which we term regenerated

stock. Our regenerated stock of Abundance being practically eleven

years younger than the original stock now generally grown, is

consequently more vigorous and productive, as may be seen from

tests made between the regenerated stock and the original stock by

the Highland and Agricultural Society of Scotland."
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Brewers Favorite Barley-

The most successful of the Garton barleys tried in tlie northern

districts was the Brewers Favorite, and this is described as an ideal

malting- barley. Already in the Murray district of Victoria the finest

samples are grown, and it is most important to introduce fresh types

suited to the soil and climate. The pedigree and description are

given by Gartons as follows :

—

Pedigref.—
Fan—Golden Melon.

Stan DWELL

—

Chevalier. Chevalier.

BREWERS FAVORITE.

Descri'ptiun.—"Medium early. Grain intermediate in form between
Chevalier and Standwell, large and very thin-skinned. Straw medium
long and strong. Ear long and moderately compact.

In the production of this new breed of barley, which is intended

for districts where the demand is for a very high class of brewing
barley, the aim has been to retain as far as possible the fine quality

of the Chevalier, at the same time giving additional strength to the

straw.

The principal claims which recommend this ideal combination (as

shown by the pedigree above) for universal cultivation are :

—

1. From a brewer's point of view, its exceptionally fine quality

of grain, resulting through the combination of the Chevalier a second

time over.

2. Its great immunity from smut, a defect to which the Chevalier

is very subject, and which in some seasons and districts decreases the

yield very considerably.

3. The fibrous nature of the straw at the base of the ear, to which
the grains are attached, thereby rendering it less liable to " neck

"

and slied the grain.

4. Its immense yield of large, long, plump grain, which combine
in every detail the valuable malting and brewing qualities possessed

by the Chevalier.

5. Its strength of straw, rendering it less liable to lodge during
rough and stormy weather."
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A FEW GOOD CROPS.

The wheat crops of the past season were, on the whole, so

remarkably good that anyone confronted with the task of securing a

photograph of the best growing crop in the State, or eyen in any
particular district, would soon have found it necessary to abandon the

work in despair, or else to make a picture of every second one. The
reader must, therefore, not imagine that the illustrations accompanying
this are put forward as representatives of the best the State can
produce in the way of wheat crops, they are merely intended to

convey some idea of what was seen in a day's drive through the

Donald district.

Mr, Thos. Connellan, of Laen, last April, drilled in 87 lbs, of Purple
Straw per acre, together with 37 lbs. of Florida superphosphate, and
obtained the very satisfactory yield of 34 l)usliels per acre. This

crop is seen in Fig. 1, the ears being on a level with an average

man's shoulder.

One of the favorite wheats for stripjjing, since it stands up so

well, is Dart's Imperial. Fig. 2 shows a fine crop of this variety

grown by Mr. W. A. Morgan, of Witchipool. This was drilled in

without manure, and yielded 82^ bushels per acre.

Mr. H. Adams, of Laen, had an excellent crop of Sullivan's Early,

which was put in with a cultivator, without manure, in the middle of

May, using 30 lbs. of seed to the acre. The yield was 21 bushels

per acre, but it was estimated that at least another 4 bushels was
shaken out by storms. (Fig. 3.'>

The splendid yield of 4 tons per acre of oaten hay was obtained

by Messrs. Laidlaw Bros., of Laen. Early in May 40 lbs. of Algerian

oats were drilled in with 40 lbs. Florida superphosphate. Fig. 4

shows this crop standing in the stooks early in December.



FIG 1.-PURPLE STRAW-YIELD 34 BUSHELS PER ACRE

FIG. 2 -DART'S IMPERIAL-YIELD 324 BUSHELS PER ACRE





FIG 3.-SULLIVAN'S EARLY-YIELD 21 BUSHELS PER ACRE

FIG. 4. -ALGERIAN OATS-YIELD OF HAY 4 TONS PER ACRE
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RERRAF—A RUST-RESISTING WHEAT.

Bi/ D. McAlpine.

Till last seasou Rerraf was the only variety of wheat out of the

many hundreds tested by the Pathologist's Branch during- the last ten

or twelve years which possessed in a special degree the power of

resisting rust, combined with good yielding quality and apparent

suitability to local conditions. This wheat is a sport received in 1894

from Mr. Wm. Farrer, Wheat Experimentalist in New South Wales,

and is derived from Blount's Lamhrigg. The uniform excellence of

the yields of this variety at Port Fairy, since it was first received,

together with its continued and almost complete freedom from rust,

when other sorts alongside were badly diseased, marked this variety

as one worthy of being tested on a larger scale, and over a wider range

of country. To that end it was announced early last year that small

samples of the seed would be distributed to farmers free of charge,

provided cost of postage was defrayed by those applying. In this

way over 400 samples were sent out, and the generally favorable and

often enthusiastic reports received from the growers concerning its

yield and behaviour are especially gratifying.

As was only to be expected in such a large number of tests carried

out in all districts, in all sorts of soils, with all kinds of manure, and

in some cases with very late sowing, several failures were reported.

In a few instances birds destroyed all the grain, since it was planted in

the garden instead of in a corner of a wheat paddock. An odd case

or two occurred in which the seed had been unfortunately sown upon

a piece of land infested with the take-all fungus, so that the heads

were small and thin, and the grain lean and shrivelled.

It has never at any time been claimed that Rerraf is a perfect

wheat, absolutely rust-proof under all conditions. It has only been

stated that wherever tried it had proved immeasureably superior in

rust-resisting qualities to any variety in general or experimental

cultivation sown alongside. x\t the same time it was confidently

expected that the remarkable ])ower to resist the destructive rust-

fungus exliibited by this wheat in such moist localities as Port Fairy,

Myrniong, and Leongatha, would be a fairly constant characteristic in

most parts of the State. This anticipation has been more than

realised, for an examination of the 159 detailed reports, so far

received, shows that in 81 instances no rust was observed, in 32 other

cases the rust was very slight, in 29 slight, in 2 moderate, and bad in

only 4.
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Farmers' Rkflfes.

Degree of Rustiness.



S-CobiHi pmci
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i;. ,s. Uic.u.N, Uuvt. I'riiiter

RERRAF.
straw perfectly clean.

QUEEN'S JUBILEE.
straw badly rusted.
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Mr. Jolin Arbuckle, Gre Gre

—

No rust at all. If it has any fault at all it is perhaps a little soft in the

straw, and does not stand up well. It ripened a fortnight earlier than Purple
Straw sown alongside. The parcel I got weighed exactly 7 ozs., bag included.
I threshed it out this week, and had a return of 15 lbs.

Mr. William Gleeson, Sutherland

—

No rust whatever. Dart's Imperial, sown at same time, badly affected.

From the half-pound sown I will get about 20 lbs.

Mr. W. Brereton, Gunbower

—

No rust, but Steinwedel and Purple Straw full of rust.

Mr. H. E. Dixon, Oakvale

—

No rust. Rerraf was sown in the centre of Purple Straw, which was rusty.

From the pound of seed I got a yield of 33 lbs.

Mr. E. Pearce, Jeparit

—

No sign of rust. I find Rerraf tends to lay down during ram and wind.

Mr. J. Hicks, Kaniva

—

I did not receive the wheat till after I had finished seeding, so had to

plant it alongside greenstuff, heavily manured last year with farmyard, and
about 60 lbs super. The greenstuff was rotten with rust, and the Rerraf free.

Mr. M. Flannery, Rowland

—

No rust visible. Purple Straw alongside very rusty.

Mr. H. Schunk, Natimuk

—

No signs of rust, but Dart's Imperial and Tuscan much affected with rust.

I sowed one-half on timber land and the rest on soil similar to the Wimmera
plains, and it does well in both places.

Mr. Michael O'Dwyer, Tabilk—
No rust appeared. I harvested it on i6th December. It seems a good

head.

Messrs. Aldridge Bros., Springhurst

—

Free from rust. Sown one day later than Dart's Imperial, but ripened
three weeks earlier. Two pounds of seed yielded 52 lbs.

Mr. James H. Hosking, Beulah

—

No rust whatever, but Dart's Imperial sown at same time was very rusty.
Rerraf is rather weak in the straw.

Mr. G. T. Glenny, Gunbower

—

No rust at all. I sowed three-quarters of a cup full, and reaped 35 times
as much. It did not stand the hot winds too well, and the storm coming
shortly after blew it about so as to make it bad for stripping, but with a
binder not a straw would be lost.

Mr. Diprose, Lorquon

—

No rust. Bluey sown at the same time surrounded the Rerraf, and was
very rusty. Promising; an early wheat, about the same as Steinwedel, but
does not seem so liable to shell out.

Mr. J. T. Clark, Toolleen—
Rerraf is an early wheat, and sown in the month of March should give a

good return. It is perfectly rust-proof.
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Mr. W. J. Rutland, Jeparit North

—

No rust on either flag or straw, but several kinds among the sample sown
showed rust badly. I thought it would be a bad wheat to shake, but it seemed tough

to thresh. It has one fault, it does not seem to stand up too well.

Mr. J. W. Skinner, Caniambo

—

The Rerraf had no rust at all, and was sown in the middle of a paddock of

Purple Straw, which w?s badly affected with rust on the tlag.

Mr. Ebenezer Jayner, Newbridge-
No rust whatever. I have hand-threshed the wheat, and got 21 lbs. (from

^ lb.) of splendid clean wheat, which I intend to sow and give another trial. I

have no doubt about the Rerraf being a rust-resister. Purple Straw sown on
the same day was badly affected with rust. Rerraf is rather weak in the straw,

and more liable to go down than Purple Straw, but I think if the wheat was put
in with the drill with manure it would help to stiffen the straw.

Very Slightly Rusted.

Mr. James Corbett, Lillimur

—

Only a few specks of rust on about half a dozen straws in the whole
sample. It is a strong, healthy plant, and the best headed wheat I have ever seen.

Mr. C. A. Yeamans, Tennyson, via Prairie

—

Rusr very slight on the straw as well as on the flag. This season, on the

light timbered land, it is the best wheat of all, as the other varieties. Purple
Straw, Queen's Jubilee, and Turvey's Experimental are all badly affected by
rust.

Mr. Thos. Brown, Colbinabbin

—

I think it will be a very good wheat for here. It is earlier than Port
McDonnell or Purple Straw. I cut it on i6th November, and have not yet

threshed it, but think I will get about one bushel from the lb. I sowed.

Mr. W. J. Ingram, Tittybong

—

Rust very slight on flag, only an odd spot, but Steinwedel all round it,

sown on the same day, and with same manure, was very rusty.

Mr. R. G. Landry, Diapur

—

Rust very slight, just a spot or two on the flag, but Queen's Jubilee very
rusty.

Mr. G. Fv Hutchings, Rupanyup

—

Rust very slight on the flag only. Dart's Imperial, Purple Straw, Queen's
Jubilee, Steinlee, Warland's Prolific, and Zealand Barthoud were all rusted,

some very badly.

Slightly Rusted.

Mr. T. H. Leach, Yoiiarang

—

Slightly rusted on the flag I consider it a useful wheat. It is early, with

a light straw, stools and heads well, and / think uvuld stand rough winds as

regards shaking. The grain is plump, but rather small.

Mr. H. Winkley, Koondrook

—

Rust slight on flag. It is a promising wheat, on account of being early.

It suits our climate. It was watered. The half-pound of seed returned half a

bushel.
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Mr. Gilbert Sloan, Swan Hill

—

The rust did not affect the Rerraf. It filled very well. Dart's Imperial,
sown at same time, was very bad with rust, some was not fit for sale.

Everyone that saw it reckons it a good wheat, but it is not so good for

stripping as Dart's, as it takes a lean and tangles after storms.

Messrs. Laidlaw Bros., Donald

—

We are much impressed with the Rerrat, as even though sown late (last

week in June) the grain is much plumper than Sullivan's Early, sown
alongside.

Mr. Chris. Tobe, Dargalong—
Slightly rusty on flag only. Frampton showed a deal more rust. Good

quality of grain.

Unfavorable Reports.

No Rust.

Mr. Thos. Reynolds, Euroa

—

No rust ; but rust showed on other wheats. Rerraf has a very poor head,
and small grain. I should think it would make a good hay wheat, as it is

inclined to be fine in the straw, and keeps a good colour when cut. I cut it for
hay to see if it was suited for that purpose, and find it is.

Mr. S. S. Tnlly, Wickliffe Road-
No rust ; but Frampton sown alongside shows a little. The Frampton is

fully one foot higher, and promises to yield much more.

Mr. T. Rottenberg, Ulupna West

—

It is not a promising wheat here. The plants grew very tall, but went
down the first bad weather. [Another report from Ulupna says :

—" It is very
promising, as it is early and yields well."]

Mr. H. M. Raven, Campaspe

—

No rust
;
but I do not regard it with much favour. Purple Straw drilled

alongside is much the best crop.

Mr. J as. Chisliolm, Swan Hill

—

No rust; but Steinwedel sown at same time had a good deal of rust.
Rerraf has an open head, and a poor lean grain.

Mr./riios. H. Clarke, Congupna

—

No rust. The reason I do not like Rerraf is that it is either not true to
name or else it is a very mixed wheat.

Mr. Thos. Prentice, Sea Lake

—

No rust ; but Steinwedel sown at same time bad with rust. Not
promising.

Mr. W. S. Mackenzie, Yalca

—

Quite free from rust. It is a poor yielder, and bad for shaking if

thoroughly dry, being so poorly chafled.

Mr. Watson, Nannulla

—

It was not rusty, but got blighted. [Take All ?] It is a very poor sample
of wheat, but it might do better in other situations or other years. I put it in
the garden, but I think the ground might have been too rich. It seems a very
early wheat, but not too good a head.
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Slightly Rusty,

Mr. J. C. Greenberger, Ni Ni Well, Noorak

—

Tardent's Blue, Square Head, and Purple Straw are the best up here.

We want wheats which stand well up to the stripper, and the Rerraf is going

down tu the ground.

Mr. David Campbell, Rupanyup

—

Rust on straw the same as present on other varieties, Purple Straw and
Dart's Imperial. It did not stool well, and is very thin in ear, and broke down
badly with wind and rain.

Badly Rusted.

Mr. A. Fraser, Timmering East

—

Rust bad enough to affect the quality and yield, but was surrounded by a
heavy yielding variety which promised 33 bushels, but only went 12. Rerraf
is far from promising in comparison witn its surroundings, the 'lurvey heads
being 6 inches long all over ihe paddock, while Rerraf had straight light heads
as if ulighted. I got 6 lbs of shrivelh d seed from it, and will try again. Not
half the seed germmated. [Take-all ?]

Mr. James Lawnie, Bonnepra

—

Rust bad on straw and flag, and also affected the grain. Not promising.

I consider it a good yielding wheat, and early, but very bad for shaking.

Mr. Jobn Groves, Tatura

—

Land manured for several years with cow-yard manure. Bad with rust on
flag and straw. Sowed Purple Straw next day, not much rust on it. I could

not say what the wheat was like, as the sparrov\s ate every grain, then you
could see the blighted heads with straw about four feet long. [Take-all?] I

suppose it was Rerraf I got, all I know is that it was from the Government, as

the bag was branded.

Mr. C. Fraser, Bjaduk

—

Rust bad on both straw and flag. White Tuscan was worse than Rerraf
Sown very late, July i2th. Not a promising wheat. The last winter was the

worst we ever had tor wet, the wheat did not get a fair trial, but I think the

grain IS very small.

Milling Quality of Rerraf-

A sample of this wheat, grown by Mr. Wm. Gumming of Nyali

and yielding at the rate of 24 bushels per acre, was forwarded to the

Department of Agriculture, New South Wales in order to have its

milling qualities tested. Mr. F. B. Guthrie, F.C.S., Analytical

Chemist to the Department has kindly furnished the following

report :

—

Appearance of grain :—Translucent, small, hard, plump.
Weight per bushel (lbs per bushel) :—63 8.

Ease of milling:—Fair to mill.

Percentage of mill products :— Flour. 70 3 ; Pollard. 16 4 ; Bran, 13-3.

Nature of flour :—Colour of flour :—Excellent, good surface.

Strength of flour (in quarts per sack of 200 lbs.):—50.

Percentage of dry gluten :— 10-87.

NOTES.
Bran and Pollard both clean.

Semolina, slieht yellow colour and gritty.

Break-flour, 24 5 per cent.

This is a good milling wheat, yielding fairly readily a good proportion

of flour. Flour of first rate colour, andof fair strength, and wiihagcod
proportion of gluten. The colour of this flour is much better than

that of the same variety previously examined.
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Conclusions-

From a perusal of the foregoing reports it will be seen that two
objections are urged against Rerraf, and neither of these have
reference to its powers of rust-resistance. These two objections are

weakness of straw and consequent inability to stand rough weather,
and liability to shake. As for the latter it seems to be met, to some
extent at least, in the report of Mr. J. Rutland, of Jeparit North,
who says :

—" I thought it would be a bad wheat to shake, but it

seemed tough to thresh." South Australian farmers too have
expressed an opinion similar to Mr. Rutland's.

There seems no doubt but that in this year of heavy growth the

straw proved a bit weak, and a certain proportion was laid by storms.

The position at present is that Rerraf is the only wheat which the

Pathologist's Branch can recommend for general sowing as rust-

resistant. Many varieties are being tested, and it is hoped that other

and better all-round wheats, but equally rust-resistant will soon be

^ available for distribution.

The Record Yield. .

Since the previous portion of this article was put in type, many
very favorable reports have been received. The following is given
because it records the highest yield mentioned by those farmers who
have been able to complete the threshing.

Mr. Geo. Blurton, Linton.

No rust at all. Frampton showed a lot of rust. I consider it a first-class

wheat, either for hay or grain. The pound of seed I put in yielded 6i lbs.,

being a very clean, plump and bright sample of heavy shotty grain. The
straw grew to 5 feet in height. Straw very fine and inclined to go down.
Compared with other wheats put in at the same period. Rerraf matured fully

five weeks earlier.

1 consider it a very line wheat, and when more thoroughly known should
become a very popular addition to our Victorian wheats.
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EXPERIMENTS WITH GRASSES & FODDER PLANTS

AT LEONGATHA IN 1902-3.

By J. W. King.

In order to ascertain the suitability of this portion of South
Gippsland for the growth of the various grasses, etc., catalogued by
the leading seedsmen of the State, a piece of land was dug and laid

out in beds twelve feet long by eight feet in width, and the seed

lightly raked in from May 25 to June 24, 1902. In all 35 plots

were prepared and sown, and one planted, with the following

varieties :

—

Crimson Clover [Trifolium incarnatum), Alsyke Clover [Trifolium

hyhridum) , Giant Spurry [Spergula maxima), Sweet-scented Vernal
(Anthoxanthum. odoratum), Birdsfoot Trefoil [Lotus corniculatus)

,

Sheep's Burnet [Poterium sanguisorha) , Meadow Fescue [Festuca

jpratensis) , Tall Fescue {Festuca elatior), Rough-stalked Meadow Grass

{Poa trivialis), Meadow Foxtail {Alopecuriis pratensis), Crested

Dogstail [Cynosurus cristatus) , Timothy [Phlemn pratense), Creeping

Bent [Agrostis stolonifera) , Italian Rye Grass [Lolium Italicum),

Perennial Rye Grass [Lolium perenne) , Cocksfoot [Dactylis glomerata)

,

Prairie {Broinus unioloides), Golden Crown [Paspalum dilatatum),

Kentucky Blue Grass {Poa pratensis), Hungarian Forage Grass

{Bro7nus i^iermis), Egyptian Millet {Penicillaria spicata), Japanese

Millet {Panicum crus-galli major), Red Fescue {Festuca rubra) , Narrow-
leaved Fescue \Festuca ovina tennifolia). Sheep's Fescue {Festuca

ovina), Hard Fescue {Festuca duriuscula). Evergreen Meadow Grass

(Arrhenatherum. avenaceumj , Bokhara or Giant Clover [Melilotus

leucantha), Sainfoin {Hedysarum onohrychis) , Sulla {Hedysarum coro-

narium). Yellow Oat Grass {Aveiia jiavescens), Kangaroo Grass,

{Anthisthiria australis), Guinea Grass {Panicum maximum), and
Chewing' s Fescue (Festuca duriuscula var.J

In addition to the above^ the following was sown on October 15,

1902:—Rhodes Grass {Chloris Ahyssinica).

The above is a very comprehensive list, embracing as it does most
of the favourite grasses and fodder plants grown in Victoria. As to

the land, upon which all were tried, it is a poor buck-shot soil

and sets very hard in summer. The plots were carefully hand-

weeded, and with the experience gained, I would urge that in

all future experiments of a like nature the seed-beds should be

not wider than four feet, so that they may be kept clean by a man
standing on the path and reaching over to pull the weeds, instead of

treading on them, as had to be done in this instance. In a district

like this, no matter what care be exercised, much injury is done to

the young plants by tramping or kneeling on them whilst the ground
is soft ; and unless one takes advantage of the few and far-between
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tine days of winter, the weeds strongly assert themselves, to the almost

irreparable injury of the delicate seedlings.

Starting with Clovers, the Scarlet variety, of which two plots were
sown, was a complete failure, scarcely a seed germinating. This,

perhaps, may be attributed either to early sowing or faulty seed.

Alsyke came up strongly and did well, proving itself a valuable plant,

and standing the dry spell of last summer splendidly. It would be
difficult to surpass this clover in this locality. The Birdsfoot Trefoil

gave a great body of feed, but requires a richer soil. The Bokhara
Clover was probably on the poorest patch, and did fairly well.

Sainfoin was not a success ; but Sheep's Burnet has done well. It

evidently suits the district, and would give an enormous quantity of

sheep-feed per acre. Sulla makes a vigorous growth, but I fancy a
warmer climate and rich alluvial land would suit it better. Under
more favourable conditions it should prove well worthy the attention

of our farmers in the northern areas. The Millets, sown in June,

were destroyed by the first frost ; and one plot contained Guinea
Grass—transplanted in June—which also perished. A bed of this

strojig-growing grass, transplanted in 1901, gave magnificent results

during the following summer and autumn, but died out after the first,

frosts. Those well-known grasses, Cocksfoot and Prairie, were a

success; but Timothy, which is reported to behave well in other

portions of the district, did not come up to expectations. The
Hungarian Forage Grass was a partial failure from seed—the plants

coming on very slowly and unevenly—although some roots trans-

planted last winter have succeeded better. Still it does not seem to

flourish under conditions obtaining here. The Kentucky Blue Grass

is another unprofitable variety on this soil—it would be better adapted
for lawns than for the purposes of the grazier. The Golden Crown
fPaspaluvi dilatat'umj is, par excellence, the grass for our creek and
river flats and gullies ; while there can be no doubt that it is far

ahead of any other for the poverty-stricken buck-shot areas about
here. In the garden, where over 20,000 plants were dibbled in during
February and March, 1902, a heavy crop was cut last summer, and
now the dense, luxuriant mass of succulent feed, over five feet high,

is being mowed and turned into ensilage. It may here be remarked
that eleven acres of our poorest land were planted in the spring and
summer, 1902-03, and are a picture. It would be hard indeed to find

a finer field of grass. Farmers having hungry patches on their

holdings might do very much worse than sow down with this splendid

grass, always being careful that they obtain hand-gathered and
thoroughly ripe seed. August is the best month in which to sow,

and spring and early summer to plant, although last autumn we put
out some 54,000 plants, which struck very successfully with scarcely

a miss, and have come on well.

Among the other grasses the various Fescues are deserving of a
place on every farm in this portion of Victoria. The Tall Fescue is

undoubtedly the champion of this class, enduring both the drought
of summer and cold of winter splendidly. Standing between four
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and five feet higli, it gives a great crop of soft food eminently

suitable for cattle, and it is a grass that cannot be too highly

recommended. Meadow Fescue is also good both for sheep and
cattle ; whilst Chewing's Fescue seems an ideal sheep pasturage,

its dense, soft, easily digestible foliage proclaiming it one of the

best. The other Fescues are well worth notice, as they thrive on
very poor country and give a nice sole of grass.

Chloris Ahyssinica promises to become a favourite grass. Although
not sown until October 15, 1902, yet it came on rapidly, and in early

autumn had attained a height of four feet and was a close mass of

fodder. Growing easily from seed it also possesses the advantage of

spreading over the ground and rooting on the surface at every joint,

60 that it can easily be transplanted. It stood both summer and
winter well, and should have a trial in various portions of the State,

for it certainly, so far, gives promise of becoming a valuable addition

to our list of artificial grasses.

The Kangaroo Grass sown in 1902 failed to germinate, but the

seed, carefully saved last year and sown September 21, came up
evenly and looks well. Many people who have endeavoured to raise

this fine indigenous grass have been unsuccessful, simply because

they did not take the precaution to secure ripe seed ; but, given good
seed, it is as easy to grow as any other, and it would be simple

enough to cultivate the plants in such a manner that the greater

portion of the seed could be easily saved.

As to the other grasses enumerated, it may be stated that after

very careful trials they do not seem to have shown their adaptability

to our soil and climatic conditions.
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PASTURE DEFICIENCIES.

By J. E. Batchelor fTn-sjicrtor of 8tock).

Relation of the Soil to Stock.

From time to time reports reach this office of ailments affecting

our flocks and herds which on being investigated prove to be due to

soil wants, in consequence of which the pasture grown upon them is

either lacking in certain constituents or they are present in such small

quantities as to be almost valueless, the result being that animals
constantly grazed on such lands in the course of a few years become
run down in constitution. From debilitated parents it is hardly fair

to assume that stock being reared under similar conditions will

become hardy. It is often stated that in old times we had none of this

trouble, and the reason is not far to seek. When our lands were first

settled they were decked with feed in some districts perhaps but
sparsely, and what little had grown upon the land from time
immemorial had not been eaten off, but after ripening had withered
off and gone back to the earth again, thus returning to the soil what
had been taken from it. With settlement the case was altered, and
although the timber was ringed, and the quantity of herbage grown
thereby increased and sweetened, all this had been done at the
expense of the soil, as nothing had been returned. Agricidturists

foimd also that the continual cultivation of land temporarily exhausted
it, and even after fallowing, while the crop of straw gave promise of

heavy yields, they were disappointed very often in finding the yields

so far below their expectations and the grain itself thick in the bran,
in milling phraseology "branny." Overtaxing the land had robbed
it of its phosphates, in consequence of which the quality and quantity
of grain garnered was not up to expectations. This land was then
spelled for a time, and more virgin soil broken up. In the meantime
stock were allowed to nibble off the weeds and rubbish growing on
land already impoverished, under the impression that they might
assist in restoring to the soil some of its former vigour, entirely

forgetting that the stock could not return to the land more than they
received from it. True, on some cultivation paddocks thus laid down
a plentiful growth of wild oats, sorrel, wire-weed, and other herbage
sprang up, and the animals feeding on such lands were enabled to fill

themselves, yet they did not thrive satisfactorily, this more especially

so in the case of young cattle or milch cows. While there seemed to

the casual observer an abundance of feed on our pastures, the cattle

grazing on them in the spring of the year ravenously hunt after bones;
this is because of a want in the soil, perhaps due in the first instance

to only a scant supply, which has been exhausted either by cultivation

or overstocking, or both. Some pastures are but poorly supplied
with phosphates, and when the timber growing upon them has been
ringed, and the math thickened, and afterwards heavily stocked.
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these soon exhibit by the animals grazing on them their specific wants,

phosphates, chloride of sodium (salt), iron, and potash. Stock

derive the mineral constituents of their bones, iiesh, blood, milk, and
wool from the grasses upon' which they feed, and these in turn must
come from tlie laud. From the soil, through the medium of its

grasses, the animal takes up the mineral matters and nitrogen which

go to build its structure and products, such as milk or wool.

Gilbert and Lawes, names well known throughout the English

speaking world in connection with their famous Rothamsted expei'i-

ments, assert that a bullock of a thousand pounds live weight contains

fifty pounds of mineral matter, this latter amount divided by the age

of the animal will give the average annual amount taken up from th&

land. Again, these same experimenters (as quoted by Ralph W.
Emmerson Macivor, the agricultural chemist whom the late iSir W.
Clarke, Bart., brought to this State some years ago) state :

—" The
amount of ash present in average normal country milk is '7 per cent.,

so that a cow yielding 400 gallons of milk per annum will in four

years' time impoverish the pasture upon which it feeds to the extent

of over 115 lbs. of mineral substances."

Turning to wool, very definite data are obtainable on the amount
of potash derived from the land by the sheep. This substance, after

circulating in the blood, is excreted from the skin with the sweat.

Chevreul says of this potash compound that raw merino wool contains

33 percent., but the commoner varieties of wool contain on an average

14 per cent.* It is to be noted, in passing, that young growing animals

assimilate phosphates to form bone, and nitrogenous matters to

produce muscle and blood. Similarly also, cows in calf, as in addition

to what is required for their own sustenance, they have further to

nourish their fuitus. Having touched thus briefly on the mineral

matter required to build up the animal's structure, the attention of

dairymen should be directed especially to the lack of provision made
by them to assist in maintaining the vigour of their young stock

from the time they are able to pick up a little grass for themselves

until they are to be sold as stores (if steers) or brought into the

dairy herd as milkers. Instead of being turned out on a bare road,

or into some equally bare paddock, they should have nourishing food,

for the cost of which they will well repay their owner, for whatever

purpose he intends them, because, if they are sustained in their early

years, they will in addition to having more value, if for sale, or if

intended to be kept, their systems will be better able to withstand

hardship. The necessity of the presence of a liberal supply of mineral

constituents having been shown, some of the troubles incidental to

stock where these properties are lacking in the food supply in normal

quantities will be pointed out.

Rickets—Cripples.

These two forms of disease may be traced distinctly to lack of

phosphates in the soil upon which the animals have been feeding,

inducing faulty development and softening of the bones, which, while
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presenting normal appearances, are lacking at the same time

in phosphates of lime and other compounds which serve to

strengthen and nourish the ossein, which goes to develop the

skeleton of the animal. To remedy this deficiency in the soil, dairy-

men have given bone-meal to their stock, and while the practice is

highly to be commended, the greatest caution is requisite in selecting

the meal, as several outbreaks of anthrax have within the past two
years been traced to the use of Indian bone-meal. Heavy losses have
resulted from its use, whether supplied directly to the stock as an
article of diet, or with fodder grown on the land which has been
treated with bone-meal. When this condition exists in stock it is

much better to add crushed oats or bran to their food, or phosphate
of lime. This last costs very little, and may be given in 4 drachm
doses combined witli sulphate of iron. It has been brought under
my notice that stock when first turned upon stubble lands which have
been manured with superphosphate, care little for herbage growing'

thereon, but after a few days the dislike appears to pass away and
they thrive well, much better thau they do on adjoining fields which
have not been so treated.

Impaction.

Very many cases of impaction and injuries to the stomach and its

pouches in ruminants bear evidence to the fact that want of salt and
iron in the pasturage has induced lack of tone in the stomach, and
the frenzied desire on the part of the animal to supply this want has
been the cause of its death. In the mountainous districts of the State,

stock in their quest for salt often discover narrow patches on the

banks of creeks or gullies having a salty flavour, which they lick with
avidity, often becoming entombed and crushed by the falling down
of the roofs of the tunnels they have made in search of salt. Post
mortem examinations of stock in such localities always reveal the

presence of large numbers of worms in the stomach, yet when cattle

are taken from these localities to where salt and iron are plentiful,

they fatten rapidly, and on autopsy no trace of their former tormentors
is found. Again, in marshy, wet, and low-lying lands fluke is often

very pronounced, and salt with iron placed in troughs where the

stock can have ready access to it, will invariably be found to assist

the animal's constitution against these attacks. Says Bunge in

reference to sodium and potassium salts :

—" Owing to the poorness

of vegetable food in sodium salts, the' administration of common salt

with the food of herbivora is a necessity— (F. Smith). And again, in

spite of the many inorganic salts found in the food, one only, viz.,

sodium chloride, is taken by the human subject in addition to that

already existing in the food. The explanation of the desire shown by
herbivora for common salt lies in the large amount of potassium
consumed in their diet, the effect of potassium salts being to withdraw
sodium salts from the system. Iron as supplied by the food is organic,

and the haemoglobin of the blood is formed from the complex organic
compounds of iron which are produced by the vital processes of the
plant— (F. Smith)." While not asserting there would be no cases of
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impaction or stomachic troubles in our stock with due care and
attention to the details previously outlined, it is certain that if more
care were bestowed by stock-owuers in assisting their stock to digest

their food properly, by placing within easy access liberal supplies of

salt and iron, the amount of losses from this source, even in our driest

districts, would be reduced by 75 per cent. That some assistance to

digestion is necessary in localities where the only water the stock can

obtain is to be got from dams and waterholes rendered unwholesome
by the excreta of stock and the debris washed from the surrounding

lands, is a fact which none will deny, and when to this is added the

dry fibrous pasture, little wonder it is the stock become impacted.
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POTATO DEVELOPMENT BY FARMERS AND
GARDENERS.

By W. J. Maiden.

The rapid development of potatoes from a small stock is of special

interest now, because during the past two years farmers have

discovered that, provided they can get a small stock of a new variety

possessing sufficient merit, they have at their command the means of

making a larger return on a given capital than has hitherto been

regarded as possible. The large sums of money made by developing

the Northern Star potatoes are certainly unprecedented in the anuals

of farming. Moreover, those who have participated in this profitable

work of development have rendered a service to the potato-growing

community, as it has hastened the period when a great disease-resist-

ing variety can be obtainable by the general grower. It will be three

or four more years before the price of this variety will fall low enough
to be sold for culinary purposes, but it would have been much longer

had a special system of development not been adopted. There are

1,200,000 acres of potatoes grown in the United Kingdom—mostly

with varieties which readily succumb to disease, and therefore giving

far less profit than if they were sound. Anything, therefore, which
conduces to the m ire rapid development of disease-resisting varieties

must be for the good of the grower, and also for the consumer. The
strong disease-resisting powers of the Northern Star have been
clearly demonstrated in all parts of the country during the past two
years, and the best proof of fehe regard in which this variety is held

is obtained from the fact that all the largest growers have recognised

the necessity of growing it. The large amount of disease in the

country has, of course, greatly emphasised the necessity for getting

up a stock of new varieties which possess disease-resisting properties

in a marked degree. There is little doubt that in the future, when a

new variety possessing very special merit is brought forward, every

effort will be made to develop it rapidly ; and in this article an
account is given of methods which can be adopted to hasten its

development.

The experiments which have been carried out for nearly a century

on cat versus uncut sets have generally shown that there is a stronger

crop from uncut sets ; and the popular mind has accepted this view,

which within certain limits is correct. A whole potato is encased in

a skin which retains moisture ; moreover, many insects, such as

wireworms, eelworms, and other scavenging insects do not so readily

attack an unwounded set as one which has been cut, or is in any way
decaying. A cut set is at once acted upon by surrounding conditions,

and decay immediately sets up about the cut portion. Where, there-

fore, it is planted under conditions where it has to make a struggle
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for existence, it is not so favorably placed as is one which has no
wound. When a tuber is cut so as to provide n large number of sets,

the sets are small ; therefore, so far as possible, the struggle to

establish a plant must be facilitated by all reasonable means. The
experience of the last few years shows that this may be done on a

large scale at a moderate cost. When in a previous article we urged
that it was not a matter of overwhelming difficulty to cut each eye
from a potato, and pot it separately so so to give it favorable oppor-
tunities to produce a plant, there were those who expressed the
contrary view, and maintained that it was impossible for it to be done
except on a limited scale. To confirm our expressed views we last

spring had 50,000 eyes cut from 14 cwt. of tubers, and planted in as

many pots. The plants grew with a very small percentage of misses,
and at the present time we have nearly eight acres growing vigorously
in the field. Few who have seen the crops would previously have
believed that the fine plants now growing could have been raised

from other than a whole set of ordinary seed size.

As a means of placing this work before others so that they may
practise it, we give a detailed description of our methods at the
Manor Farm, Ham. Cutting out eacli eye and potting was com-
menced at the beginning of April, though in ordinary circumstances
it might be begun earlier. Two reasons led to this—first, the eyes
were backward ; and second, it was thought desirable not to be too
early for fear of spring frosts after they were transplanted into the
field. No large buildings or sheds were available, so an outdoor
camp had to be devised. A piece of ground was levelled and the
pots were placed in ranges about ten pots wide with narrow pathways
between. Some loose mould was spread over the ground, and 3-inch
pots were set in. this as closely as possible to one another. The north
side and the ends were made of walls of straw about 4 feet 6 inches
high, but on the south side only about 2 feet G inches, so as to admit
sun. A range of 4-incli by 8-inch stakes was set up the middle,
standing about 3 feet above ground. Along this was stretched a
stout wire. Cross strands of wire were run from side to side over
the middle row of piles, and these were attached at either side to a
row of piles about 15 inches high, so that when the covers were put
on they had a good shoot to clear the rainfall. The sheets were 12 feet

wide, and were fitted with rings so that they were easy to furl. In
sunny weather it is well to admit all possible sunshine, and a
ready means of furling and covering is desirable.

Having put down the pots, into which small pieces of crocks were
placed, and set up the shelter, cutting was commenced. At the same
time earth was finely sifted and placed in the pots, after being mixed
with a small quantity of super-phosphate of lime. As fast as the
sets were cut they were sprinkled with slaked lime, and straightway
potted. With such small sets it is advisable to place the eye upwards.
The pots were nearly filled, and the earth very lightly pressed; a

hole was opened with a knife and the set put in ; subsequently a
little loose mould was sprinkled over to fill the pots.
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Beyond regulating the cover night and morning, little attention

is needed beyond an occasional light watering, just sufficient to

maintain a slight moisture, which is largely regulated by the power
of the sun.

The planting out was done as the plants became big enough. A
good tilth was prepared in an ordinary field, and lines were marked
out by drill coulters set 32 inches apart. The plants were placed

about 80 inches from one another in the rows. In carting the pots to

the field, racks made on light frames, with divisions just narrow
enough to prevent the pots from slipping through, were used, and
each rack carried 100 pots. These are convenient also for carrying

the pots in the field to lay out for planting. The racks were long
enough to reach across the carts, one layer being placed in the

bottom, and another across the raves, so that it was easy to take 1,000
plants to the field at once. After the plants were laid out, the

planters, each with a garden trowel, wrenched out a hole in the loose

earth, and placed the plant with all the soil from the pot adhering
(being well held together by the roots) into the hole. Planting was
then completed, and the subsequent cultivation did not differ from
ordinary practice. The value of growing in pots was well illustrated,

for practically every one grew, while in a small piece not potted there

was a considerable percentage of misses. So robust was the growth
from these plants raised from single eyes that tlie large amount of

room allowed proved to be none too great for their development.

By taking out each eye separately it is not difficult, with careful

management, to raise 100 lb. of potatoes from 1 lb. of tubers. This,

however, is not by any means the limit to which development may be
extended. The eye of a potato generally contains two to four shoots,

and it is possible to make use of all of these. If a potato is sprouted
as in the ordinary course of " boxing," and the shoots are allowed
to grow three or four inches in length, these may be pulled off, and if

carefully planted will produce plants.

The development of a large stock of potatoes from a single tuber
can therefore be quickly carried out, and it will tend greatly to

growers' benefit when they realise how little expense need be incurred

in getting new stocks, even though the cost for the initial few
pounds at first sight appears to be great. The most expensive action

on the part of the grower is the growing of varieties which have been
cultivated so long as to have lost their original vigour, and have
become subject to disease. The two last years have very strongly

proved this.

—

{Journal of Board of Agriculture, ^ngla,nd, December,
1903.)
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GRADING RABBITS FOR EXPORT.

By R. Croire.

Practically the whole of the rabbits exported from Victoria are

packed in crates bearing the Government stamp " Approved for

Export." The conditions attaching to the use of this brand are

that all Freezing Works requiring it shall undertake to submit
rabbits packed there for shipment to a grader appointed by
the Department, and only those passed by him and stamped to be
exported. The rabbits are classified into two grades only, and each
grade is divided into three sizes. The fattest and best conditioned

rabbits are packed as " 24 Large Rabbits/' each 2^ lbs. and over in

weight ;
" 24 Young Rabbits," each over 2 lbs. in weight, or

"24 Small Rabbits," each 1^ lbs. and over in weight. The outside

measurement of the crates is "Large," 33in. x 16in. x Gin. or r83
cubic feet, and 21 of them go to the ton measurement ; "Young,"
31in. x loin, x S^in. or 1*48 cubic feet and running 26 to the ton

measurement ; and "Small," 30in. x 15in. x 5in. containing 1'33 cubic

feet and running 30 to the ton. The brands of those three sizes of

crates holding first grade rabbits are black in color, and the Govern-
ment stamp includes an index to the month and year in which they

were packed, and the name of the grader.

Fig. 1 is a representation of the stamp without index :

—

Fid. ].

The second grade rabbits are not so prime in condition as those

of the first grade, and the different sizes are designated as "24 Rabbits
2nd grade. Size 1," over 60 lbs. net ;

" 24 Rabbits, 2nd grade, Size 2,"

over 48 lbs. net ;
" 24 Rabbits, 2nd grade. Size 3," over 36 lbs. net.

The crates containing those rabbits are stamped as in Fig. 2.
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€piO FOff^

SECOND GRADE

Fiu. 2.

The measurements of second grade crates correspond with the

first, and all brands on crates containing second grade rabbits are

red in color. Crates in which rabbits are packed for export carry

the full name, in letters of not less than one inch in size, of the

Freezing Works where such rabbits were graded and frozen.

When a grader is required by a Freezing Works, written applica-

tion has to be made for his services to the officer in charge of the

Government Cool Stores, and a deposit of £35 per quarter must be
paid in advance to the Secretary for Agriculture to meet the salary of

grader, together with the fare to and from the place where his

services are required. . This advance is to be supplemented if

necessary, and any portion of the sum not required will be refunded.

To cover expenses while engaged away from their homes, graders
who are married are allowed two and a half hours extra time daily.

Each grader is supplied with a time book, which has to be certified

to by the proprietor or manager of Freezing Works each day.

The grader has to keep a book shewing the number of rabbits

graded daily, together with particulars of the number packed as

''Large," ''Young," "Small," "Size 1," "Size 2," "Size 8,"

"Rejects" as unsuitable for export, and of those "Condemned" as

unwholesome, and supply such information weekly, as well as details

of shipments made, to the officer in charge of the Government
Cool Stores.

The officer in charge of the Government Cool Stores has the right

at any time to exchange or remove the grader, and changes are

made occasionally.

It will be seen from the foregoing that each Freezing Works is

saddled with responsibility, as crates treated there bear the name of

the works in full, and the grader is also made responsible for crates

on which he places the Government stamp, as such stamj) bears an
index to his name. In addition, the work of all graders is checked
by Mr. Hart, from time to time, both at the works and ship's side.

The result is that no complaints have been received regarding the

quality of Victorian rabbits bearing the Government brand for about
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two years, during wliicli period 13,550,614 rabbits have passed

through the Department's graders' hands, worth nearly half a

million pounds sterling.

Since the Government adopted this means of enabling the whole-

some flesh of the rabbit to be utilised, whilst assisting in exterminating

the pest, 34,163,410 rabbits have been frozen and exported. This

one section of the rabbit trade alone is accountable for bringing into

the country upwards of one million pounds.

Last year the rabbits submitted to graders gave the following

average proportion :
—"Large," 42-9 per cent.; ''Young," 13'2 per

cent.; "Small," 2*3 per cent.; "Size 1," 9-3 per cent.; " Size 2,"

4-1 per cent. ;
" Size 3," 2-6 per cent. ;

" Skinners," 0-42 per cent.

;

and " Rejects," including " Condemns," 25-1 per cent. These results

differ from day to day according to weather conditions and care

received during transit.

Prior to the commencement of last season the Department did not

put up the second grade of rabbits in the fur, as all such were

skinned and packed in crates as " Skinners."

Certain shippers prefer at times to skin the second grade rabbits

and ship them as formerly.

Exporters of course employ their own trade marks and brands,

but the general terms before mentioned are used in all Freezing

Works, and it does not matter whether the rabbits have been packed

by Jones, Brown, or Green, business is done on the two grades and

sizes of each. The London or Liverpool rabbit importer cables for

quotations for "Large" or "Young," or "Size 1," etc., as the case

may be, with the absolute certainty of obtaining the article he

requires.
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THE ORCHARD.

By Jas. Lang.

March will be a busy month for the orchardist, gathering and
marketing the fruit occupying most of the time. The present summer
will long be remembered for the copious rains which have fallen, and
the low temperature which has prevailed right through, so that the

consumption of soft fruits has been very much restricted, with
unremunerative prices to growers. In summer fruits the produc-
tion has now overtaken the local demand, and other outlets will have
to be secured in the future to render the business a profitable one,

either by the export of pulp or drying, as the present condition of

the oversea carriage of soft fruit in the cool chambers of our steamers
is not very encouraging. There is no doubt, however, that with
improvement in the method of cooling the fruit chambers of the

ships, a large export trade will spring up in soft fruits.

Manuring-

The manuring of orchards is a subject which has not received the
attention that its importance demands. Trees cannot go on for all

time bearing heavy crops of fruit without the soil becoming
exhausted, and the older our orchards grow the more necessary does
it become that the best methods of prolonging and increasing the
productiveness of the trees should be carried out, which can best be
done by applying artificial or stable manure.

Green manuring is also practised with good results by many of

our leading orchardists. Plough the ground as soon as possible

after the fruit has all been gathered in, and sow with dun peas
at the rate of two bushels per acre. Apply one cwt. of superphosphate
with the peas, this will give them a good start and will also greatly

benefit the trees. In spring time, about the early part of September, the

peas will be fit to plough in. First roll them with a heavy roller the

way the plough runs, also fit the plough with a revolving coulter

when the peas can be turned in without much trouble. Before
ploughing the peas in, 2 cwt. of superphosphate and 8 cwt. of muriate
of potash per acre should be applied. This forms a very complete
manure, the peas supplying the nitrogen and humus, the super-

phosphate the phosphoric acid, and with the potash the trees will be
furnished with all that they require. Farmyard manure should also be
applied where sufficient quantity is available. A good dressing of

virgin soil, wood ashes, or any kind of litter is also of great advantage
where it can be obtained.

Fruit Export.

In gathering apples and pears for export, it is advisable to

gather them in the early morning when the fruit is cool. Advantage
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can always be taken of changes in the weather to select a cool

morning to gather the fruit, on no account should fruit be gathered
on a hot afternoon, as the fruit then never thoroughly cools down
before being packed. Fruit packed in a heated state never carries

well, and is generally landed in bad order.

There is a good deal to be said in favor of putting the fruit in a

cool chamber before being packed, but so far it has not carried well,

owing to being placed in the ship's cool chamber with uncooled fruit.

Where the whole of the fruit in the ship's cool chamber has been
treated in this way it is very satisfactory, but as in the case of our
mail boats, the great bulk of the fruit in the cool chamber is from
Tasmania, which has been packed in the orchard, and is, therefore,

of much higher temperature, the case is different. This is because
the cold air is driven in at a very low temperature in order to cool the
bulk of the fruit, consquently the cooled fruit placed in the same
chamber suffers, and is never landed in such good condition as the

uncooled portion of the cargo. The remedy lies in the whole
of the fruit intended for the one chamber being cooled down to the

same temperature before being placed on board.

During the past two or three years some of our shippers have had
their consignments cooled prior to shipment, but these consignments
have not turned out in such good condition as was expected, and,
according to the sale catalogues, only realised moderate prices.
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THE VEGETABLE GARDEN.

By Tho6: W. Pockett.

The chief work in this department for March and April will be
thinning out growing crops, keej)ing the land free from weeds, and
where necessary trenching, draining, or otherwise preparing land that

may be required for planting new beds of asparagus, rhubarb, seakale,

or other vegetables that require rich, deep soil. Continue to plant

out cabbagj of the winter kinds, also cauliflower, using land that

has been well enriched with manure and not likely to be sour in

winter.

Make occasional sowings of turnip and prickly spinach. Kohl
rabi may be sown and planted out like cabbages. Seed should also

be sown of lettuce and endive, which may be thinned out or trans-

planted. Parsley seed should now be sown for winter use. When
onions are required for transplanting in June the seed should be sown
early in April ; if sown before, the plants are liable to run to seed.

Draining-

The degree of success attained is largely due to the drainage,

either natural or artificial. Most soils are benefited by artificial

drains. The nature of the soil determines the kind of drains and the

distance they should be apart. A retentive soil requires a drain, say,

15 feet apart ; a sandy loam, resting on a clay subsoil, say, 80 feet

apart ; while a deep sand may not require draining, unless where it

is necessary to cut off the soakage, which is generally determined by
the depth of the sand above the hard layer or subsoil. On sandy
soil this is very irregular, and although fewer drains are required there

are more difficulties to encounter. Drains should also have a greater

fall on sandy soil on account of the minute particles of sand that

gradually find their way into the drains.

Material for Drains.—Perhaps the best and easiest way to make
drains is by using agricultural pipes, since there is less excavating,

and the only tools generally used are the draining tool and scoop.

Depth of Drains.—The depth should be 9 inches or 1 foot below
the depth that the ground is likely to be trenched or worked.

Covering.—In stiff soil the covering over the pipes may be straw,

brushwood, or similar material, then turfy soil, or something that will

remain porous and allow the surplus water to percolate into the pij)es.

In sandy soil great care must be taken in laying the straw or fine

brushwood over the pipes, and if the subsoil is of a sandy nature
something must be then placed carefully over in the shape of turf

parings, and if a few inches of crumbly clay can be then put over the
turf the drainage will be complete.
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Outlet and Fall.—A good outlet is necessary, and drains should,

as far as possible, be placed at an angle : viz., supposing the fall in

the land be from north to south, the drains should then be run north-

east or north-west. A fall of 1 in 50, or 1 in 100, is sufficient for

drains properly laid.

FLOWER GARDEN AND SHRUBBERIES.

Owing to the exceptionally wet season many trees and shrubs

have made excessive growth, and as there is not likely to be any very

hot weather this autumn, a judicious thinning during March or April

would be better than waiting until the winter, for when thinning can

be done early, and the plants still vigorous, any superfluous growths
are practically not missed. The planting of evergreen trees and
shrubs may be done earlier, and especially plants put out of pots

;

in fact all work should be arranged, as far as possible, to suit the

season.

Plants that are liable to get mildew, such as roses and chrysan-

themums, will certainly have more than usual, and it is much better

to use sulphur, or other preventatives, to check it in time, than to

wait until the plants are seriously injured and the chances of good
blooms gone.
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TREATMENT OF BUNT OF WHEAT AND SMUT
OF BARLEY.

By D. McAlpine.

These are two very prevalent fungus diseases of cereals, and cause

•considerable loss when no precautions are taken to prevent them.

Pf- Bunt (Tilletia) , or stinking smut as it is usually called, is easily

recognized, both from the appearance of the grain and the ear. The
grain is filled with a black mass of fungus spores which emit an
odour not unlike stinking fish, especially when rubbed, and the skin

is of a dark unhealthy green colour. The ears aifected remain longer

green than healthy ears, and being lighter than the sound ones, do not

bend over, but remain upright.

Smut fUstilagoJ is also characterized by the grain being filled

with a mass of black dusty spores, which are very conspicuous, and
usually the loose spores are scattered by the wind. In barley,

however, there is the naked and covered smut, and it was the latter

variety dealt with in these experiments.

In order to understand the treatment, it is necessary to know that

infection can only take place when the plant is young and tender, and
the fungus filaments grow inside, keeping pace with the growing
plant, until the young seeds are formed, and then the fungus vises all

the nourishment stored up there for the production of its reproductive

bodies or spores. These spores are so light, and so numerous, that

in harvesting operations they readily become attached to the healthy

grain, and if the conditions are favourable, infect the young plant

when germination occurs. It is evident that prevention must be
resorted to, and the seed to be sown is treated in order to destroy

or prevent the germination of the spores. The most commonly
used steep or pickle is that of bluestone or sulphate of copper, but
corrosive sublimate and formalin have also been found efficacious.

Stinking Smut of Wheat
In order to test the relative merits of bluestone and formalin for

the stinking smut of wheat, experiments were carried out at Port
Fairy with both. Seed wheat was thoroughly infected with the spores

of stinking smut, and divided into three portions, one being treated

with bluestone solution, another with formalin, and a third left

untreated. Large patches were sown in each case, a;nd carefully

-examined by Mr. Goldie and myself towards the end of December.

Bluestone was used at the rate of 1 lb. in 5 gallons of water, -and

formalin at the rate of 1 lb. in 40 gallons of water.

The method adopted was to spread out the seed on a wooden fioor

and sprinkle the solution over it, turning the grain over and over,

either by shovelling or raking, so that all the grains became
thoroughly wetted. The seed was then spread out to dry, and it was
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found that if left in a tliin layer over night it was ready for' sowing
in the morning.

Instead of sprinkling, dipping may be resorted to. A bushel or

ao of seed is placed in a bag and dipped in the solution, taking care

that all the grains are thoroughly wetted by shaking the bag and
plunging it in and out. In the case of bluestone only a minute or two
is necessary for the dipping process, on account of its corrosive action,,

but in the case of formalin five minutes were allowed.

In transferring treated seed from one bag to another care has to

be taken that the bags so used are either absolutely new or have been
dipped in the solution to destroy any smut in them.

The result of the treatment was very conclusive. While the

untreated plot contained at least 50 per cent, of smut, careful search

over the treated plots failed to reveal a single smutty head. Thus
both solutions were equally successful in destroying the smut, but it

was noticeable that the plot treated with formalin looked much better,

and was a little further advanced. Mr. Goldie also informed me that

from the very start the formalin plot had a healthier appearance.

Barley Smut-

The same treatment was carried out with barley, but on a much
larger scale Chevalier barley sown in the beginning of July was

treated with formalin, 1 lb. in 40 gals., and a portion left untreated.

It was reaped on 21st December, and while on the 20 acres treated

not a single smutty ear could be seen, in the untreated portion there

was not a single stook in which several smutty ears could not be

detected. Mr. Goldie is naturally very pleased with the simplicity

and efficacy of the formalin treatment, and will use nothing else in.

future.

Relative Merits of Formalin and Bluestone.

In comparing the two solutions of formalin and bluestone it must

be remembered that formalin is volatile and non-corrosive, while

bluestoneis very corrosive ; but the latter solution may be used again and

again without becoming exhausted. It follows therefore that only

the amount of formalin should be prepared that will be required for

immediate use, and sprinkling should be preferred to dipping. The
original formalin solution should be kept securely corked. The
cost* will be practically the same, and the formalin is less injurious to

the grain than bluestone. The corrosive action of the bluestone can

be lessened' by dusting powdered lime over the grain immediately

after treatment, but this prevents sowing with the drill. The
destruction of a certain proportion of the grain is not an unmixed
evil, because it will act most injuriously on those already somewhat
damaged, and consequently most likely to produce a weakened plant.

* Formalin, as made by theSchering's Hygienic Company, for which Messrs. Felton,

Grimwade and Co., are sole wholesale agents, is packed in one pound original bottles,

or can also be supplied in one gallon original bottles, price 2s. per pound, or 16s. per

gallon.
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A DAIRY FARM BUILDING.

By T. Cherry, M.D.

One of the most important points about the permanent improve-

ments of the farm is the adoption fiom the commencement of a good

plan for the huildinti^s. The size and style will vaiy with the different

branches of ai^riculture, but tiiere are certain conditions that should be

fulfilled in all cases. The building should be well adapted for its

special purpose, it should be substantial and {permanent so far as may
be with due. re^^ard to its cost, and above all it should be so arranged

that it can be extended, so as to keep pace with the growth of the

farm. Farm buildings usually consist of a collection of small erections

which have been built from time to time without any geneial plan.

As a stable or barn becomes too small for the increasing requirements

of its ownei- it is tui ned to some othei- use, and a new building takes

its place. In this waj^ a number of small buildings grow up, none of

them perhaps as good as might have been built with the same money,
and their inconvenient arrangement is a source of continual loss

through the extra labour involved in carrying on the routine work of

the fHrm.

During the last few years the so called "consolidated type" of farm
building has come into favour in America. A large many storied

building is made to serve all purposes, the upper stories being used for

hay and grain, the intermediate one for im|»lements and machinery,

and the lower ones for the anima's. In this way four and five stories

are often met with. The only disadvantage is the liability to total

destruction in case of tire, while in all directions the a<lvaiitages

are manifest. A large building costs less, both to build anil maintain,

than a number of small ones which provide the same amount of

accommodation, while the saving in labour goes far towards providing

interest and siidcing fund on the capital cost of construction. The
advantages ai"e very evident in the winter, when all the work may be

done with a minimum amount of exposure to the weather.

In connection with the dairy industry, plans for improved milking

sheds have already appeared in the Journal for June, 1902. The
present building is designed to meet the special requirements of the

dairy farmer, it comprises a cow stable on the ground floor, and a

large loft above which will answer all the purposes of an ordinary

barn. As will be seen from Figs. 1 and 2, the building is 32 feet

wide, a roadway 10 feet wide runs down the centre, the cows stand-

ing with their heads towards tlie walls. The framing is erected in

sections of 8 feet each, an arrangement which enal)les the biilding to

be gradually extended to any desired lengtli. In order to secure this,

the ordinary 4x2 framing is replaced by much heavier timbers, but

the niunber of pieces of timber is much reduced, so that, on the whole,

there is considerable saving in material. The longitudinal timbers

are all 16 feet long, so that liy '' breaking joints " alternately on each
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transverse principal the necessary strenprtli is secured, whatever may be

the length of tlie building. The building may be used either for

feeding and shelter, or for ndlking in addii-ion, according to the taste

•of the owner. The cliief oljection urged ag;iinst milking in a

building with a lolt overhead, is that dust from the hay will fall i'lto

the pail. While this may be trae if theie is a faulty floor, it must
not be forgotten that by far the greatest source of contamination of

the ndlk is tlie dirt from the udders and hind quarters of the cows,

and from the hands of the milkers. if the building is properly

constiiicted, the cows groomed and scrupuljus cleanliness oliserved,

the number of stories above the cows is a matter of little

consequence. Odours from the cows and bedding can be avoided by
good ventilation and cleanliness. These matters are emphasised because

the main poirrt is to keep the attention directed to the princi[)al

evil. It is the little particles of cow dung which Hird their way
into the milk which do irrore hai-m than all else corrrbiired. There is

only one way of keeping these oirt of the pail, and that is caie and
attention on the part of the farirrer. A good building for the nrilkirrg

shed is desiralile, l)ecau:se the means necessary for- securing this cleanli-

ness are then more readily provided. Rut the most perfect shed will

fail to secure clean nrilk if the owner is igirorant or careless. A very

simple nreairs of olitaining clearr wjiter, on the most priuritive farm,

is described in Mr. Carroll's article in the Journal for Jurre, 1902.

Location and General Arrangement.

Besides convenience of access from the different paddocks aird

from the road, the farirr buildings shorrld be located at a lower level

than the dwellirrg house, arrd if possilde, in such a position that the

prevailing winds blow fioirr the house to the stable rather than vice versa.

The distance should be fionr 50 to iOi* yards, arrd sonre of the

original trees shorrld be retairred or others ])lanted, so as to make a

break betweerr the two. The trees not only aflbrd a gi-ateful shade

in the srrnrnrer, but they protect the honre to a great extent fronr the

flies and dust. When all the native trees have been destroyed and it

is decided to nrake a plantatioir, the srrgar gum aird wattle are the

best temporary trees, while the permanent orres may be selected from

the lilackwood, English oak arrd e\in, Pinus i^isignis and Cupresstis

lamhertiana, acconling to the locality. In wet districts a slab foot-

path, four- feet wide, from the house to the milking shed will

materially reduce the labor of keejrirrg the home clean and tidy. The
direction of the long axis of the building is not a matter- of great

inrportance, and if a better level can be obtained by de{)arting from
the cardiiral points of the com|)ass, there is no reason why this should

not be done. In fact, a building facing the N.E. arrd IS.W is in many
localities the best.

As has been already mentioned, our plan is to begin the building

by erectiirg oire end iir its perirranent position and arrairge so as to

extend it as far as necessary in the opposite direction in sections of

8, 16 or 24 feet. If means can be secured for driving the hay wagon
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up to nearly the level of tlie floor of the loft a great deal of labor will

1)6 saved in handlinor both the harvest and the silaj^e, as the chaff-

cutterniay be placed on this floor, and all the feeding arrangements
thus be reduced to the simplest possible condition. Should the

l>uilding be ])laced on tlie side of a hill a baidc of earth may be

formed either at the end or against the side near the end of the

building. In oider to protect the wall from damp the excavation or

earth work shouhl be kept back from the wall for a space of two or

three feet, and the earth j)revented from falling in by slabs or sai)lings

so as to allow the wagon to be backed hard up against the wall of

the building.

The temporary end may be filled in with panels of either weather-

boards or paling of about the same length and height as the panels of

an ordinary ])Hling fence. The rails are bolted to the studs and posts

so that the sftme panels may be used again whenever the building is

extended. A doorway ;it one or both ends is provided according to the

size and location of the building and its relation to its surroundings.

Details of Construction-

As will be sejen from the illustrations, the framing is of the

simplest description. The studs are 6x4, and all the rest of the

framing G x 2, or, if more convenient, saplings may be employed

throughout. Half-inch bolts are used to bolt the various timbers

together. ISo mortices or tenons are used, and the labour involved is

thus reduced to a minimum. The principals are set up eight feet apart,

this distance being selected because it allows two cows to stand

together side by side. Three longitudinal plates, also 6 x 2, are

bolted to the studs, one six feet fiom the ground floor, the second at

nine feet to carry the ends of the flooi- joists, and the third just

below the ends of the rafters. The following will bef»und the easiest

way to begin the work. First set out tlie framing by laying the

timbers of one of the piincipals on a level piece of ground in their

relative positions, and bore the holes for the bolts. The distance

between the two end bolts in the rafters is 17 ft. 3 in. The first set will

then serve as a jiattern for all the others. Then set up the studs and

posts, bra^e them plumb, and bolt on the two lower longtiudinal

plates and the floor joists. Then secure the brace on each side in its

position by bolting it to the stud and floor joist. The rafters are

lifted into position in the following way. Bolt the outer end of the

right hand rafter in its ])lace allowing its central end to rest on the

ground near the middle of the l)uilding Then taUe the left hand rafter,

bolt its central end to that of its fellow, and using the left rafter as a

pole raise the right hand one to its permanent position and fix it by

the bolt at the top of the brace. The left rafter will then hang from

its central bolt, its outer end is then carried up to its position and

bolted to the top of the stud. The collar tie is then placed in position,,

and lastly the top longitudinal i)late bolted on.

The roof is best covered with galvanisetl iron, two nine feet sheets

being required for the building as shown in the illustrations. The
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battt^ns or purlins slioulH l)e 3x3 liaidwood bolted to tbe rafters.

Five are required for eacb side if nine feet iron is used. They are

16 feet long, ihe joists beinj; broken on each alternate rafter.

The walls are covered with weatherboards, short 3x2 studs being
fixed between tlie main ones. 'J'he space between the lowest plate and
the rioor of the loft is arranged to meet all the necessary requiietnents
for ventilation. Tliis space on tlie side that faces the east in a well
sheltered situation niay be left open, as is tlie case on the side of the
building away from the observer in Fig. 4; oi" it niay be covered in

as seen on the side next the observer in Fitr. 4. Panels 8 feet lono-

aie liiniie<l at the bottom so that in hot wenthei- the whole ot botlv

sides may be left open. Ventilation in winter is provided by the
spaces between the battens in the upper j)art of the panel, thus
securing cross currents of air immediately under the floor of the loft.

The flooring joists are placed two feet apart, the ends being carried

on a bearer bolted to the top of the central rows of posts.

For the floor of the loft the best material is grooved and tongued
softwood, liut in many localities hardwood will be use<i as it is much
cheaper. The main objection is tlie shrinkage. When the green
boards are first laid this may be met by stretching a roll of building

paper over the joists and nailing the flooring on top of it.* When, the

boards have become seasoned they may be taken up and the joints

closed up. A slioot is provided in the coiner at each side to allow
the feed stufl' to be sent down into the truck below.

As will be seen from Fig. I tlie ground floor is paved on two
levels, tlie roadway down the middle being about 9 inches lower tlian

the floor on each side. The jiart of the floor on whicli the cows stand

runs back nearly level to the edge of the kerb where there is a single

square step the full depth. This arrangement is preferable to the

sloping sides of a gutter. In the latter case the animals slip about
an<i are afraid to stand at their ease because they know that the

foothold is insecure. When on a raised level ))lalform, however,
although their feet are close to the edge, they soon get to know that

there is no danger of slipping, and act accordingly. 'Die step up is

made high so as to allow the manure to drop clear of the animals.

The roadway along the midtlle of the building has a low crown
to its centre and the gutter is formed by this slight curve meeting the

kerb. As the cost of this floor is one of the main items in the total

outlay involved in tlie construction of the building, it is important to

use the lesoui-ces of diflerent localities to best advantage. Where blue-

stone, granite, or other hard rock is procurable it is best pitched

throughout and grouted in cement. V.'here pitcher.s are not available,

make a kerb of 9 x 3 red gum, and floor the platform and roadway
for a yard on each side of the kerb with cement concrete. Many
of the harder slates and sandstones found throughout central Victoria

are suitable for this purpose, and quartz gravel makes excellent

concrete. The lemainder of the floor may be wood paved. Finally

' There are several brands of building paper, P & B, &c.
,
procurable in Melbourne,
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in parts of Gippsland and the nortliern |)laiiis, where stone of all

kinds is out of tlie question, a wood floor set in tar asplialt is the best

available. The object is not only to kee[) t])e cows dry, but also to

keep tlieui clean, and reiiuce the labor of lenioving tlie manure to a
miniujum. Good concrete made be njade as follows:

—

Coarse Gravel . . 2 parts Coarse Sand . . 2 parts
Fine ,, .. 1 ., Cement .. .. 1 ,,

On a good foundation thiee inches of concrete will be suflacient.

The inside fittings may be modified to suit the ideas of the

individual, one arrangement being shown in Figs. 1 and 2. The
posts su|)porting the floor joists on each side of the roadway aie used to

carry one end of the division between the stalls. Tlie mangers are
.5 feet G inclies from tlie keil), and between the manger and the

outside wall of the building there is a 4 feet race for feeding. A
truck may be run along this, and the food jiassed down from the
loft by means of a shoot in one corner. The mangers are simply
made l)y means of ati angle rail hiid along the floor to form each
cornel-, the front ami back are formed of 6 x 1 hardwood, with a

4 X 2 to form the edge. The front of the manger is thus 10 inches

and the back 18 inches from the floor. The lower rail between the
cows may be carried forward to help in tixing the back of the
manger, and, at the same time it will keep neighbouring cows from
interfering with one another when feeding. Two cows thus stand
side l)y side in each eight feet space. They are best tie<l up by
chains, the eye of which slides up and down a 16 inch liolt fixed on
the posts at the mangers. Bails may be easily fixed if they are
required. INo divisioiis are placed in the niangers to separate one
cow from the other, except the end of the rail already noted. In this

way the whole length of the manger may be cleaned out after each
feeding.

The advantages of this system are as follow:

—

1. Uncovered cow yards are done away with. The whole herd is

under shelter and the milking is done with as much comfort as is

possible.

2. The cows may be regularl}' fed to supplement the foi"age

obtained in the ))addock. This means a notable increase in the

returns from each animal.

3. 1 he cows are kept v/arm in winter nights. Straw or blacken
fern mny be used for bedding. In bracken districts this is the only
way in which a pest can be turned into a valuable commodity.

4. The manure is easily secured. Each day a shovelful of dry
earth is scattered at the rear of each cow. Isext morning, after milk-
ing, a dray is taken through the shed, the manure lemoved, and
carted out into a small adjoining paddock at once. It is ploughed
under in the couise of each foitiiight. In this way a succession of

fodder crops may be grown and it will be found that the increased
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returns from tlie cows represent from five to eight shillings per load

from this manuie.

5. By the method described above, tlie building can be gradually

extended to any length. The difficulty of bieakii.g joints on alternate

principals is met in the case of the purlins, by allowing i:alf of tiieir

number to project eight feet beyond the end of the building until the

extension is made. ]n the case of the side wall plates, an eight feet

length is bolted betw^een the last two princi[>als on each side. When
tlie extension is begun, this may be taken off and the Icj feet length

substituted for it.
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GENERAL NOTES.

The Carriage of Cheese.

During the recent warm weatlier parcels of elieese reaching

Melbourne by rail and boat from the country arrived in very soft

condition, and much harm to the quality occurred in conseqvience.

However, far greater damage happens through forwarding them
loose, especially when the weather is uTifavorable. It stands to

reason that cheese must get flattened out, broken, or misshapen,
when heated, and two, three, or even more cheeses piled on top of

each other. In a railway truck the result is bad enough, but in small

steamers trading along the coast the cheese is frequently stacked

on top of other goods and gets badly marked.

if it were packed in crates (as illustrated) for transit nuich of

this loss would be obviated.

Cheese Crate to hold three 40 lb. Cheeses.

Two cheese-inakers who were recommended to adopt crates have
used the same packages for half a dozen consignments, and they
appear to be good enough for six more trips. Those consignors
have not had a cheese marked so far, therefore it is certain the use

of crates will repay the slight cost and trouble many times over.

The accompanying photographs have been taken, and sent to cheese-

makers to show the state in which their cheese was landed in

Melbourne for market.

—

R. Croire.



Cheese Flattened and Misshapen Some of same Consignment landed

in Transit. in good order.

Cheese Bruised in Transit. Some of same Consignment landed
in good order.

Cheese Burst and Twisted in Transit. Some of same Consignment which
arrived safely.
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Coating Cheese with Paraffin Wax-

Till' results of experiments with cheese kept under ordinary
conditions, in a warehouse in Melbourne, show the advantage of

coating with paraffin Avax.

Four small cheeses wei-e coated with paraffin wax on the 8th
October and weighed 46j lbs., four duplicates were left plain and
scaled the same weight (46| lbs.). The minimum temperature of the
store for 14^ weeks was 58 degrees, whilst the maximum was 70
degrees, and the mean 65 degrees. On the 19th January, 1904, the
cheese coated with wax weighed 44f lbs., and showed a loss of 1^ lbs.

or 3'22 per cent., whilst the plain duplicates weighed loh lbs., and
lost 2j lbs. or 5'91 per cent., showing a saving of 2-09 ])er cent, in

weight in favour of the paraffin coating. The cheeses coated with
wax were adjudged, by experts, to l)e superior in flavor and texture
to those which were not so treated.

—

B. Crowe.

Analyses of Export Butters.

The following are the results of the analyses made by the

Chemist for Agriculture of samples of twenty export butters, the
samples being taken by the Dairy Expert at the Government Cool
Stores.

No. of
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Take-all and White-heads in Wheat.
The full(nvii]g' notes, in addition to the article in the January

number, appeared in Bulk^tin No. *.). :

—

'I'HE t'UNiiUS UN liWASSKS.

in the summary on page 428 it is stated that the native grass or

grasses on which the fungus occurs here are not known, but since then

it has been found on the s])ear grass, Bromus sterilis, which is an intro-

duced weed and widely distributed. On examining some sheaves of take-

all wheat sent by Mr. Peters, of Muskerry East, several plants of

s])ear grass were found with the base of the stem blackened, and the

Take-all patcli in crop of Sullivan's Early.

perithecia or fruit cases of the fungus could be seen by the naked
eye. On submitting these to microscopic examination the

characteristic spores of the Ophioholus were met with, and the

evidence was complete as to this grass being a harbour for the pest.

Just as in the case of wheat, the grains in some of the ears were
formed, while in others they were empty.

It is an important point in the life-history of any fungus parasite

to know the particular plants on which it grows and can survive from
season to season, so that they may be kept down and destroyed as far

as possible. The destruction of this weed then will be one of the

means of preventing the spread of this fungus, and generally clean

cultivation will be found profitable.
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On wheat-grass, Agropyron scabrum, similar mycelium to that

shown in Figs. 'S, 4, 5, 6, 7 & 8 was observed, but none of the

fruiting portion, hence it is not yet absolutely proved that this grass

harbours the fungus, though it is strongly suspected of doing so.

INFECTION EXPERIMENTS.

Further observations have been made in connection with the pot

experiments referred to on page 415, and now not only has the

mycelium been produced but even the perithecia or fruiting stages of

the fungus. Wheat stubble affected with the take-all fungus was
received from Mr. Peters and placed in pots on 5th November. In
three of these pots Rerraf wheat of 1902 crop was sown on 9th

November, and another pot had wheat sown without any addition of

the fungus, in order to serve as a check. On examination, 1-^ days

afterwards, brownish spots were seen on sheath and stem, and the

microscope revealed the young mycelium identical with that shown in

Fig. 6. The plants were nearly all of an unhealthy colour and sickly

looking, and the fungus was evidently beginning to sap their vitality.

When again examined, 39 days after sowing, the mycelium as

seen in Figs. S, 5, & 7 was very plentiful, and the perithecia were
just beginning to form. Many of the plants were now dead, and the

others were mostly in a dying state.

When finally examined, on 81st December, the perithecia were
plentiful, containing asci and spores, and thus in 52 days after

sowing, wlieat plants had become thoroughly infested with Oph,ioholus

graminis and were producing the spores in abundance, capable of giving
rise to a new generation of the fungus. The plants in the infected pots

were almost all dead, while the plants in the check pots were healthy,

green and fresh.

It has now been proved conclusively, both by the examination of

numerous patches in the field and by cultures carefully conducted in

pots, that the fungus OpMoholus graminis is the cause of take-all and
white-heads with us, and by adopting the necessary moasures to

starve out or destroy, or enable the wheat-plant to resist the fungus,

this dreaded scourge may be banished from our midst. And since

this fungus also occurs on spear-grass, it is an evident means of

keeping it in check, to ruthlessly destroy this grass in the vicinity of

wheat paddocks and especially on headlands.

Effects of Grafting.

A paper was read by L. Ravaz, at the International Congress of

Agriculture at Rome in 1903, relating experiments with the grafting
of European and American vines. The results showed that cuttings
made from Vimfera grapes grafted on American stocks are no more
resista,nt to Phylloxera than cuttings from Viniferai stocks. It was
further demonstrated that the quality of the Vinifera fruit was in no
way injured by grafting on American stocks for a period of years,
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neither was the quality of the fruit of American vines improved by
grafting on improved varieties of Vinifera.

Die-back-

This term, so generally employed to indicate the dying back of

branches of fruit trees, is a somewhat unfortunate one. The expres-

sion as used in this State embraces the injury resulting from the

various fungi which cause "root rot," principally the honey agaric

(Armillaria tnelleaj , the symptoms presented by trees attacked by
the root borer {Le/ptops hopei), as well as the common failui-e due to

unsuitable physical condition of certain soils. As in the first two
cases we are able to point to certain parasites as the cause of the

trouble it would be more satisfactory if the use of the term " die-

back " were restricted to the evils resulting from influences less

obvious, such as improper physical conditions of the soil. In this

latter connection, referring to the trouble as manifested in the dry
climate of California, whei'e fruitgrowing is carried on under irriga-

tion, and where the conditions existing are aproximately the same as

those in many of the northern districts of this State, Professor E.

W. Hilgard, of the California University Experiment Station,

makes the following trenchant remarks :

—" Few persons outside the

Experiment Station can have an idea of the extent to which the

planting of orchards on shallow soils underlaid by hard pan or heavy
clays has caused pecuniary loss, often almost ruin, to old-timers as

well as new-comers to the State. Everj^ few days there comes to us

at Berkeley letters transmitting samples of tree branches having the

"die-back," and asking about the means of relief. We might
usefully stereotype the first letter in reply to such inquiries, briefly to

the effect :
' Examine your subsoil !

' In nine cases out of ten^ it is

either the hard pan, or an impervious clay substratum, which deflects

the roots sideways after the second or third year, and, of course,

prevents a normal development towards the moist depths of the

soil, where abundant plant food awaits them in all good orchard

lands. More rarely it is a layer of coarse sand, or gravel, which
prevents the rise of moisture from below ; sometimes it is the rise of

the bottom water which causes the disease of the deeper roots, and
also starves the tree. Almost invariably the question is asked :

' What fertiliser must I apply to remedy the trouble ?
' Well in

most cases no fertiliser of any kind will remedy the difficulty, the

existence of which should have been ascertained before planting the

orchard, or, better, before buying the land at all. . . . However
important is the presence of ])lant-food ingredients in the soil, the

fundamentally needful point is p)roper physical condition without

which no amount of fertilization, or natural productiveness is of any

avail. All understand the need of moisture ; but unless care is taken

to see that it gets where it will do the most good, and that the roots

can perform their functions in the depths of the soil, water, work, and
fertilisers may alike be wasted."
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Putrefactive Mildew of Cabbage and Cauliflower-

The moist season is very favorable to the development of various

diseases, and es})ecially so in market gardeners' seed beds. Mr. Geo.

Massee, of the Kew Gardens, P^ngland, describes a method in the

Journal of the Royal Horticultural Society, of pi'eserving tomatoes
and cucumbers grown under glass from the attacks of mould
fungi. This treatment is well worthy of trial by gardeners whose
young cabbage seedlings show the characteristic spotting and
blackening of the leaves due to the mildew fPcronosjwra parasitica)

.

The method is to commence watering the young seedlings Avhen a

fortnight old, every third day with one ounce of bluestone in 50
gallons of water.
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AGRICULTURAL CLASS AT NHILL.

Lecturers-

F. E. Lee, Travellino; Assistant to the Chemist for Agriculture.

—

Manures and Animal Nutrition.

G. H. Adcock, Viticultural Inspector.

—

Agricultural Botany and
Viticulture.

E. Meeking, Orchard Inspector.

—

In.^ect Pests and Plant Diseases.

H. S. Rudduck, Veterinary Surgeon.— Veterinary Subjects.

W. Haile^ Wool Expert.

—

Sheep Breeding and Wool Sorting.

H. N. Hawkins.

—

Poultry Breeding and Managemerit.
W. C. Robertson, Analyst.

—

Theoretical and Agricultural Chemistry.

G. H. Robinson, Assistant to Vegetable Pathologist.

—

Diseases of
Cereal Crops.

A. Hart, Poultry Expert.

—

Demon.strations in Poidtry Dressing.
•). Kenneally, Farrier.

—

Demonstrations in Shoeing, etc.

D. M. Boyd.

—

Land Surveying , Stack and- Dam Measurement.
J. Lalor.

—

Cattle Speying and Horse Breaking.

Programme of Lectures-

i\/r ^i, . „ First Week.
March. p.m.

Tuesday 1st, 3-4.—Introductory lecture on the

principles of manuring . .

.

Wednesday 2nd, 10.30.—Land surveying, stack and
dam measurement

P.M.

2-3.—Farmyard manure
3-4 —Introductory lecture on

principles of chemistry . .

.

4-0.—Insect pests and plant

diseases
A.M.

Thursday 3rd, 10.30.— fjand surveying, stack and
dam measurement ...

P.M.

2-3.—Lime and its functions in

agriculture

3-4.—Theoretical chemistry
4-5.—Insect pests and plant

diseases
A.M.

Friday 4th, 10.30.—Land surveying, stack and
dam measurement

P.M.

2-3.—How to cultivate for wheat
growing

3-4.—Theoretical chemistry

4-5.—Insect pests and plant

diseases

Mr. Lee

Mr. Boyd

Mr. Lee

Mr. Robertson

Mr. Meeking

Mr. Boyd

Mr. Lee
Mr. Robei'tson

Mr. Meeking

Mr. Boyd

Mr. Lee
Mr. Robertson

Mr. Meeking
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Second Week.
P.M.

Monday 7th, 2-3.—Commercial fertilisers ... Mr. Lee
8-4.—Theoretical chemistry . . . Mr. Robertson
4-5.—Valuationofartificia] manures Mr. Lee

A.M. P.M.

Tuesday 8th, 10-1—Demonstration of breaking
and handling horses . .

.

Mr. Ijalor

P.M.

2-3.—Theoretical chemistry . . . Mr. Robertson
3-5.—Veterinary science ... Mr. Rudduck

A.M. P.M.

Wednesday 9th, 10-1.— Demonstration of breaking
and handling horses . .

.

Mr. Lalor

P.M.

2-3.—Theoretical chemistry Mi-. Robertson
3-5.—Veterinary science Mr. liiidduck

8-l0.—Veterinary science ... Mf. Iviiddiick

A.^\. r..M.

Thursday 10th, lO-l.—Demonstration of cattle

s))eying . ... Mr. Lalor

P.M.

2-3.—Manures for the Northern
areas ... . Mr. Lee

3-4.—Agricultural chemistry . . . Mr. Robertson
4-5.—Seeds—structure and de-

velopment ... ... Mr. Adcock

Friday 11th, 2-3.—Rotations and their possibi-

lities in the North . . Mr. Lee
3-4.—Agricultural chemistry ... Mr. Rdbertson
4-5.—The plant—stem, bud, leaves

and their functions ... Mr. Adcock

Third Week.
P.M.

Monday 14tli, 2-3.—The j)rinciples of stock

feeding ... ... Mr. Lee
3-4.—Agricultural chemistry . . Mr. Robei'tson

4-5.—Flowers-arrangement, struc-

ture, and fertilisation . .

.

Mr Adcock

Tuesday 15th, 2-3.—Food requirements of the

working horse ... ... Mr Lee
3-4.—Agricultural chemistry . . . Mr. Robertson
4-5.—Fruit—structure and methods

of seeding ... ... Mr. Adcock
A.M. P.M.

Wednesday 16th, lO-l.—Care of foals, treatment of

feet ... ... ... Mr Kenueally

P.M.

2-3.—Agricultural chemistry ... Mr. Robertson
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3-5.—Importance of poultry indus-

try, locality, etc. . . . Mr. Hawkins
A.M. P.M.

Thursday 17th, 10-1.—Shoeing, surgical shoes, fit-

ting, etc. ... ... Mr. Kenneally

I'.M.

2-3.—Agricultural chemistry . . . Mr. Robertson
3-5.—Breeds of poultry, food and

feeding, etc. ... ... Mr. Hawkins

Friday 18th, 2-3.—Agricultural chemistry . .

.

Mr. Robertson
3-5.—Poultry diseases—cause and

cure; chickens, etc. ... Mr. Hawkins
8-10.—The poultry industry ... Mr. Hawkins

Fourth Week.
P.M.

Monday 21st, 2-3.—Diseases of cereals ... Mr. Robinson
3-4.—Agricultural chemistry , . . Mr. Robertson
4-5.—Diseases of cereals . . . Mr. Robinson

Tuesday 22nd, 2-3.—Agricultural chemistry ... Mr. Robertson
3-5.—Demonstrations in poultry

dressing . Mr. Hart
8-10.—Demonstrations in poultry

dressing . . . . Mr. Hart

Wednesday 23rd, 2-3.—^Agricultural chemistry . . Mr. Robertson
3-5.—Sheep breeding, wool shear-

ing, preparation . .

.

Mr. Haile
c

Thursday 24th, 2-3.—Agricultural chemistry Mr. Robertson
3-5.—Large clips, skirting, rolling,

etc. .

.

... ... Mr. Haile

Friday 25th, 2-3.—Agricultural chemistry . . Mr. Robertson
3-5.—Small or farmers' clips, class-

ing, etc. ... ... Mr. Haile

Notice to Secretaries of Agricultural Societies-

Similar arrangements will be made for other classes to be held

during the months of June, July, and August, in centres where at

least 40 farmers and farmers' sons are enrolled before 15th April,

The above conditions must first be complied with, and the

sanction of the Hon. the Minister of Agriculture obtained before a

class can be held.

S. WILLIAMSON WALLACE,
Director of Agriculture.
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RAINFALL IN VICTORIA.
Months of Deckmber, 1903, and .Ianuakv, lOOl.

By P. Baracchi.
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STATISTICS.

Perishable and Frozen Produce.

EXPORTS FOR THE YEARS 1903 AND 1902.
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EXPORTS FOR DECEMBER, 1903 AND 1902, AND JANUARY. 1904 AND 1903.
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ARRIVALS IN MELBOURNE OF BUTTER and Butter ex Cream in Tons

net, by Rail and Steamer from the different districts, for the years 1903 and 1902, and

januuary 1904

Months
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Fruit and Plants-

EXPORTS to Australian States and New Zealand, Inspected during

December, 1903, and January. 1904.
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FIELD EXPERIMENTS IN MANURING, 1903-4.

By F. J. HoH-e.ll, Fh. D.

1. Hay Manuring Experiments.

The co-operative manuring experiments in Southern Victoria

conducted during the season I902-o afforded facts of great value to

the Southern grower. The marked operative effect of phosphatic

manures in these experiments in the production of increased yields

revealed a response to applications of phosphoric acid in the bulk of

Southern soils, almost as striking as earlier experiments in Northern

areas had shown to be the case in that part of Victoria. A new fact

brought to light in the Southern experiments which might be accepted

as contradictory of earlier Northern results appeared to be the large

contributory share in the production of increased yields which appli-

cations of nitrogenous manures might be expected to play in certain

crops of Southern agricultvire. With respect to potash, the effective

action of additions of this ingredient in the majority of the fields of

the South agreed with what appeared to be the universal experience

in the North. There appeared, however, indications that on certain

types of soil in the South, potash might require to enter into con-

sideration in a system of manuring intended for the production of

maximum crops.

The experiments conducted during the season of 1902-3 were, it

will be remembered, carried out under climatic conditions which

might be regarded as exceptional. The country is just emerging
from the serious position which followed as the result of these con-

ditions. It appeared then necessary to seek confirmation of returns

obtained under such conditions by results secured under more
normal circumstances. The experiments in the South were, therefore,

repeated over a large area, and in a more comprehensive way last

year, and although the rainfall of this year inclined rather to the other

extreme than the normal, the results taken together with the

experience of the preceding year, may be accepted as a basis for

expressing opinions generally as to manurial requirements. It is

satisfactory to find that the results of two extreme seasons agree in

the main points the experiments were intended to elucidate, and that

the knowledge gained may be regarded as of distinct value to the

agriculturist.
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The System of Experimenting.

All the tests were cari'ied out in co-operation with farmers who-
provided the land and gave the necessary assistance in putting in and
taking off the crops. Special efforts were made in the present tests

to gain regular and reliable results. Each crop was sown by a

Government field officer with a grain drill specially adapted for the

continuous regular discharge of fertilizer and seed. The crops were
inspected daring growth by the officer who himself applied the top

dressings where necessary. Each plot was harvested with the binder

and stocked under the supervision of the officer, and the same pre-

cautions were afterwards observed in weighing results. Prior to

the sowing of the crop, the land which had been set aside for the

purpose by the farmer, was inspected with a view to determining its

suitability. In a percentage of cases there was not that regularity in

the nature and treatment of the soil which is so desirable a feature

in tests of this character. Depressions and rises, clay or sand
patches introducing differences in both chemical composition and
mechanical character, finishing furrows and other disturbing factors

not considered deserving of notice by the ordinary observer, but of

supreme concern to the experimenter, were too frequently present^,

all helping to contribute in places to those irregularities in returns-

which at times appear to flatly contradict results obtained from
another portion of the field. It will be recognized, however, that

these are conditions which must be expected, and to an extent

accepted in any system of co-operative farm experimenting. They
may be met, and their disturbing effects largely obviated by the-

elimination of returns from portions of a field so affected ; by the-

introduction of double checks and by the consideration of the average-

returns of large numbers of fields in which individual irregularities

are made to disappear, and certain broad features generally character-

istic of the soils of a district brought into prominence. It must
be recognised, however, that under the most favorable circumstances

the conditions for experimenting obtaining on a farm can never-

equal those possible at an Experiment Station where continuous

takes the place of intermittent observation, and where the selection

of locality, the preparation of the soil, time of sowing and time of

harvesting can be suitably arranged, and the whole set of operations

adjusted to the attainment of an ideal set of conditions. But admit-

ting disadvantages in these particulars, a wide system of co-opera-

tive field tests carries advantages in other directions, and the

Victorian farmer, I think, has recognized the fact.

The Area Covered in Each Experiment.

The area required for the, field manure test on each farm amounted
to 1^ acres. The plan will show the size of the field and the arrange-

ment, width and length of the various plots. For ease in working,

the width of each plot was made to correspond to one sweep of a

small fertilizer drill. This width also adapted itself to easy harvesting-
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by oiie sweep of the binder. There were 24 plots in each field, pro-

tected by two additional outside border plots. The plan presented

below was forwarded early in the season to each farmer who had
made application to carry out the tests, and instructions for preparing-

the necessary area and a statement of conditions accompanied the

plan.

390 feet long (6 chains). Total area Iji, acres.

Each plot is ji, of an acre.

The farmer was required to have the field in readiness on the
arrival of the officer. Although uniformity was maintained as regards
the size and ai'rangement of the field throughout the whole of the
South, there were variations introduced as regards the manures used.

These variations were with the object of meeting differences in

climatic conditions, and taking in a wider range of tests than would
be possible in a single field of the area specified. There were
therefore, three sets of manures made up, designated G, and 02
respectively. The sets and 02 differed little in their make up. In
the 02 set potash was given in the form of the sulphate instead of the
chloride. The combinations employed in the three sets are given
below. The numbers of the plots correspond with the numbers on the
plan.

Manures Used in the Yaeious Sets.

Set G.

Manures Used per Acre.

Plot 1.—1 cwt. ordinary superphosphate.

„ 2.—No manure.

,, 3.—2 cwt. ordinary superphosphate.

,, 4.—3 „ ordinary superphosphate.

,, 5.—No manure.
6.—-2 cwt. ordinary superphosphate.

f; ,, potash sulphate.

7.— 1 ,, ordinary superphosphate

^ ,, potash sulphate.
8.—No manure.
9.

—

% cwt. potash sulphate.

1 „ sulphate of ammonia.
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Plot 10— § cwt. potash chloride.

1 „ sulphate of ammonia.

„ 11.—No manure,

^j 12.—2 cwt. ordinary superphosphate.

1 ,, sulphate of ammonia.

^^ 13.— 1 „ ordinary superphosphate.

^ „ sulphate of ammonia.

,, 14.—No manure.

,, 15.—2 cwt. ordinary superphosphate.

1 „ nitrate of soda (applied ins]3ring).

jj 16.— 1 ,, ordinary superphosphate.

4 „ nitrate of soda (applied in spring).

,. 17.—No manure.

,, 18.—2 cwt. ordinary superphosphate.

1^ ,, sulphate of ammonia.

,j 19.—2 „ ordinary superphosphate.

1^ ,, nitrate of soda (applied in spring).

,, 20.—No manure.

j^ 21.—2 cwt. ordinary superphosphate.

I ,,
potash sulphate.

1 „ sulphate of ammonia.

,, 22.—2 „ ordinary superphosphate.

I ,,
potash sulphate.

1 „ nitrate of soda (applied in spring).

,, 23—No manure.

„ 24.— 1 cwt. ordinary superphosphate.

^ „ potash sulphate.

I „ nitrate of soda (applied in spring).

Set 0.

Manures Used per Acre.

Plot 1.— 1 cwt. ordinary superphosphate.

„ 2.—No manure.

„ 3.—2 cwt. ordinary superphosphate.

„ 4.—3 „ ordinary superphosphate.

,,
5.—No manure.

,, 6.—2 cwt. Thomas phosphate.

„ 7.—2 „ bonedust.

„ 8.—No manure.

,, 9.—2 cwt. ordinary superphosphate.

5 „ potash chloride.

J,
10.—2 „ Thomas phosphate.

^ „ potash chloride.

J,
11.—No manure.

,, 12.—2 cwt. ordinary superphosphate.
1 „ sulphate of ammonia.

„ 13.—2 ,, Thomas phosphate.
1 ,; nitrate of soda (ap23lied in spring).

14.—No manure.
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Plot 15.—2 cwt. ordinary superphosphate.

1 „ nitrate of soda (applied in spring)

.

„ 16.— 1 ,, sulphate of ammonia.

5 ,, potash chloride.

„ 17.—No manure.

„ 18.— 1 cwt. nitrate of soda (applied in spring).

§ ,, potash of chloride.

,, 19.—2 ,, ordinary supherphosphate.

1 ,, sulphate of ammonia.

I „ potash chloride.

,, 20.—No manure.

„ 21.—2 cwt. ordinary superphosphate.
1~ ,, nitrate of soda (applied in spring).

i ,, potash chloride.

„ 22.—2 „ Thomas phosphate.

§ „ potash chloride.

1 ,, nitrate of soda (applied in spring).

„ 23.—No manure.

„ 24.—3 cwt. ordinary superphosphate.
1 ,, potash chloride.

\\ ,. nitrate of soda (applied in spring).

Set 02.

Manures Used per Acre.

Plot 1.— 1 cwt. ordinary superphosphate.

„ 2.—No manure.

„ 3.—2 cwt. ordinary superphosphate,

„ 4.—3 „ ordinary superphosphate

„ 5.—No manure.

„ 6.—2 cwt. Thomas phosphate.

,,
7.—2 „ bonedust.

„ 8.—No manure.

,, 9.—2 cwt. ordinary superphosphate.

'i „ potash sulphate.

„ 10.—2 „ Thomas phosphate,

g ,. potash sulphate.

„ 11.—No manure.

„ 12.—2 cwt, ordinary superphosphate,

1 ,, sulphate of ammonia.

,, 13.—2 „ Thomas phosphate.

1 • „ nitrate of soda (applied in spring).

,, 14.—No manure.

,, 15.—2 cwt. ordinary superphosphate.

1 „ nitrate of soda (applied in spring).

,, 16.— 1 „ sulphate of ammonia,

i ,, potash sulphate,

„ 17.—No manure.

„ 18.— 1 cwt. nitrate of soda (applied in spring).

'i „ potash sulphate.
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Plot 19.—2 cwt. ordinary superpliospliate.

1 „ sulphate of ammonia.

f „ potash sulphate.

„ 20.—No manure.

„ 21 —2 cwt. ordinary superphosphate.

1 „ nitrate of soda (applied in spring).

^ ,, potash sulphate.

„ 22.—2 ,, Thomas phosphate.

^ „ potash sulphate.

1 „ nitrate of soda (applied in spring).

„ 23.—No manure.

„ 24.—3 cwt. ordinary superphosphate.
1 „ potash sulphate.

1| ,, nitrate of soda (applied in spring).

The Farmers' Views Given First Consideration.

The first glance at the manure combinations will possibly give
the idea that the experiments have not been conceived in a scientific

spirit. It will be observed that comparisons have been, made not

between pounds of different plant foods, or different forms of the same
plant food; but between hundredweights of different manures. There is,

I know, no guarantee that these manures will not show variability of

composition, and this variability may result in returns under altered

conditions of composition of a quite contradictory kind ; but against

this there is the experience of a certain permanency of character

from year to year in the composition of the principal fertilizers

obtainable on the market, and any marked variation in character

would immediately come under the notice of this laboratory and
receive attention. The manures used in the experiments have been
analysed and their percentages of plant food determined. They
agree, for the most part, in composition with samples sold on the

market, and may be regarded as fairly representative of the bulk of

similar manures offering, and where the farmer buys, he is supposed
to make his comparisons of the relative values of different fertilizers

on the analysis figures su])plied in this report. The system adopted
in these tests of comparing the returns obtained from hundred-
weights of different manures instead of from pou^nds of different plant

foods, has been used because it follows the language, and is not above
the understanding of the farmer. In a few years it may be
possible to make results intelligible by discussing them as the product
of pounds of phosphoric acid, nitrogen and potash, for the present I

consider it is a little premature to adopt this method. The analytical

results allow of comparisons being made in such terms, however, Avhere

considered desirable.

Composition of Manures Used.

The manures used showed the following compositions :

—

Superphosphate,
Phosphoric Acid. Water soluble 19-19%

,, Citrate soluble ... ... 1*62

Total 20-81%
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Thomas Phosphate.

Phosphoric Acid. Citrate soluble

,, Insoluble

Total ...

11-83%
5-41

17-24%

BoNEDUST.

Total Phosphoric Acid .,

Nitrogen ...

20-85%
3-87%

Mechanical Condition of Bonedust.

Coarse
Fine

Nitrate of soda ...

Sulphate of ammonia
Potash sulphate
Potash chloride ...

62-53%
37-47%

14-81%N
20-66%N
52-77%K20
61-94%K20

The Use of Gypsum.

In addition to the manures used in the three sets, gypsum was
included in a limited number of fields. The system of application
will be explained by referring to the following plan :

—
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From appearances there were only a few instances in which indica-

tions of an operative effect of gypsum were present, but in the absence

of sufficiently numerovis and reliable returns no conclusions one way
or the other can be drawn.

The Object Sought in the Experiments.

The scope of the field of inquiry covered by the expeinments is a

wide one, and answers have been sought, not only as to soil deficiencies^

but as to particular forms of plant food, and combinations best

meeting these deficiencies. An examination of the manure lists of

the different sets will disclose the attempted solution of the following-

questions :

—

1. The eft'ects of applications of phosphoric acid alone.

2. Of phosphoric acid and potash.

3. Of phosphoric acid and nitrogen.

4. Of phosphoric acid, nitrogen and potash.

5. The comparative effects of sulphate of ammonia and nitrate

of soda in combination with phosphoric acid alone, as

well as in combination with phosphoric acid and potash.

6. The effect of light, heavy and medium additions of a nitro-

genous manure to medium dressings of superphosphate.

7. The effect of light additions of a nitrogenous manure to light

applications of a superphosphate.

8. The comparative effect of equal quantities of the three forms

of phosphatic manure, viz., superphosphate, Thomas
phosphate and bonedust.

9. The comparative effect of equal quantities of Thomas
phosphate and superphosphate, both alone, and in

combination with the two forms of nitrogen and the

two forms of potash.

10. The effect of equal quantities of sulphate of ammonia with

the sulphate and chloride of potash.

11. The effect of equal quantities of the chloride of potash with

nitrate of soda and sulphate of ammonia.

The Results of the Ybae's Experiments.

There were more than 70 fields established last year in Southern;

Victoria, but owing to the loss of many crops through caterpillars

and heavy and continuous rains during harvesting, results of relia-

bility were finally available from 50 fields only. Out of the 50 fields

the manures of the G sets were applied on 23, those of the on 14,

and those of 02 on 13. As the manurial applications of the three

sets agreed in certain respects—namely, with regard to questions deal-

ing principally with the attempt to determine soil deficiencies rather

than to solve the numerous other problems referred to—it has been
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possible to secure the average returns of the full number of 50 fields

in the case of all plots dealing with this aspect of the subject. These

returns are given in table A, on page 593.

Thk Results ok Tablk A Discussed.

The results are a very tine continnatiou of the returns obtained

in the tests of the preceding year. There appears in the results of

both years a very close agreement, both in the average returns of the

unmanured plots as well as in the increased yields following applica-

tions of a phosphatic manure, and the combination of a phosphatic

with a nitrogenous and potassic. This fact is apparent in comparing
the results in this respect of the two years' experiments.
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It will, of course, not be expected that all soils in Soutliern

Victoria will sliow a similar response to such applications. In the

Western district, specially, there are large areas where the natural

fertility of the soil is of such a high standard that the application of

fertilizers could not be recommended as a profitable procedure.

The Preferable Form of Phosphatic Apflications.

Tests to determine the particular form of a phosphatic manure
ffivinof the best results on the soils of the South were not included in

the whole of the 50 fields, but only in 27 of that number. The
results of these tests, as well as all others included in the experiments

of the year, are given in tables B and C which follow.

A discussion of these results will constitute part of the work of

this paper.

{Te be Continued.)



OQ





TABLE A.

Results obtained from the Manuring of Hay Crops on 50 Experimental Fields

in Southern Victoria.
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TABLE
Returns from Experimental Hay Plots where the

R. Lewis, Yambuk .

.

J. Dalton
D. O'Shannassey, Yambuk
D. H. Johnston, Wickliffe
Rooney Bros., Warrnambool
J. Killeen, Mepunga..
J as. Rae, Naringal .

.

H. T. Allwood, Mepunga
J. Stanhope, Mepunga
J.Trigg, Senr. ,,

D. Rae, Cudgee
W. Taylor, Allansford
T. Drake,
G. White
C. J. Taylor ,,

W. Wheildon, Longwarry
D. Kett, Longwarry .

.

W. Baird
T, Maisey ,,

A. Williams, Garfield
W. McSkimming, Bunyip
T. Staftbrd, Bunyip ..

W. Casement, ,,

W. Forsyth,
E. S. Hill, ., South
J.Jenkins, Koo-Wee-Rup
P. McGrath, Loch ..

Average of the 27 fields

Gains due to manures

Manures Used per Acre

Tons Tons

2-08

1-84

•35

308
2-26

1-43

1-58

1-78

1-76

1-93

2-88

3-61

1-90

1-27

•92

110
1-96

1-67

•75

2 34
3-35

•98

L64
•75

2 02
2-12

1-66

1^87

•48

•75

•74

•33

•84

•26

•23

•52

•34

•34

•35

•50

•80

•41

•14

•78

•84

•67

•19

•33

•94

•75

•70

•82

•65

•33

•82

•29

Tons Tons

1^39

222
2^40
•44

3 51
2^57

1^36

2^22

145
2^18

2 55
234
4^46

2^10

1-50

•82

1^17

1^78

1^78

90
2-57

3^64

L07
212
100
2-27

3 19
1^58

2 04
•65

2^60

1^90

•40

3^56

2^60

1^40

2^68

153
1^91

1^80

2^81

4^14

2^45

1^64

•71

1^05

1^58

181
1^06

2^75

3^84

1^06

1-99

1^12

2^36

2-60

1^64

Tons

2^03

•65

1^76

1^30

•33

1^38

2-37

1^05

1^40

123
152
1^70

2^20

2^80

1^38

100
1^13

•75

1^44

152
•41

1^72

2^90

•63

•78

•72

114
165
1-25

Tons

1^38

2^04

1^65

•42

3-31

2^42

2-02

L96
1^20

1-87

2^03
2^80

3^00

1^82

1^80

1^53

•99

1^32

1-73

1^03

2^39

3^50

•87

162
82

1-67

2^27

1^50

Tons Tons Tons

1^83

•45

2^00

1^90

47
3^48

2^56

1-67

2 •36

•93

2^08

2^48

2^54

3^54

217
1^52

r47
127
1^40

2^08

1^16

2^43

4^07
•92

1^32

112
1^81

2^58

1-65

OS
ii o
OCL,

I?
O O

1^96

•58

1^82

l^ol
•28

144
235
143
1-40

•90

1^80

1^04

224
2-70

121
1^47

1^14

•79

1^22

1^65

•35

141
2^90

•62

•69

•64

114
1^70

133

1^38

242
1^87

•38

3^70

2^56

175
2^44

1^48

221
231
314
3^68
1^90

1-67

145
1^07

1^58

2^02

117
2^28.

4 55
•93

1^46

1^19

1^98

317
1^89

2^08

•70

Potabh applied in form of Potash Sulphate.
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B.

inure Combinations of the O and O^ Sets have been used.

WITH Yields in Tons.
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TABLE

Returns per Acre from Experimental Hay Plots where th(

Manures given per acre.

Manures Used per Acrk
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anure Combinations of the G Sets have been used.

WITH Yields in Tons.



598 Agricultural Journal of Victoria.

PRACTICAL SYLVICULTURE.

By A. Tatham.

By the heading of this article is understood the production and
tending of forests" from the seed stage until the time the trees are

ready to be felled.

My remarks will, of course, be restricted chiefly to trees indi-

genous to Victoria; but occasion may arise, for the sake of illustra-

tion, for reference to exotic species.

The success of forestry naturally depends on the selection of

species, but in Victoria it will be a matter of selection of varieties,

as the native trees are, with few exceptions, all of the same family.

Here a forester at once overcomes one of the most difficult questions

to be dealt with in forming a forest. A mixture of species, therefore,

need never trouble him in Victoria.

Before starting operations the question of future management has
to be considered. Here again the indigenous species facilitate

matters, the eucalyptus being a most obliging tree. All the varieties

can be converted into sawn timber, most of them coppice, and with
few exceptions, they make good fuel. Still there are many points to

be considered, where the Australian forests must naturally be worked
in accordance with sylvicultural systems to enable them to produce an
annual yield without deterioration.

As some exotic plantations do exist in the State an effort will be
made to formulate these remarks so as to cover their tending and
formation.

Formation of Forests-

Forests can be formed in many different ways, according to what
is required of them in after life. Natural regeneration and artificial

formation are the two heads under which the different methods are

classed.

Natural Regenekation.

Under this head we consider regeneration by seed, and by suckers
and shoots. The eucalyptus family can be successfully raised in this

manner.

Natural regeneration by seed is the formation of a new forest by
the fall of seed from what are called mother trees, standing either on
the area or adjoining it. In a primeval forest, when a tree falls from
old age, an opening is made in the overhead cover or leaf canopy,
seeds from the adjoining trees falling in the space made by this tree

germinate ; they grow up, and in turn produce seed. In this way
forests are kept up by nature, but the process is a slow one, and
thousands of seeds and seedlings are annually destroyed. Sylvicul-

ture here steps in to assist nature by accelerating the regeneration.
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by tlie removal of the old trees as they become fit for economic pur-

poses. As different forests and species growing therein required

different treatment, so the management has had to be altered and the

following systems introduced. But then again, these chiefly allude

to mixed and not pure forests, though their adaptability to eucalyptus

forests is permissible, and may in some cases be found advan-
tageous.

The Selection System.—Under this method of treatment the regene-
ration goes on by the removal of old, diseased, or defective and
large trees. The operation is not necessarily restricted to certain

areas, but can go on all over the forest, advantage being taken of

good seed years to remove the greatest number of these trees. Even
where gaps have been caused, it is often found expedient in a few years
to cut away some of the adjoining trees to enable the seedlings to obtain
more light, but other than this no assistance is deemed necessary
under this system. Where, however, a large area of forest is worked
under this method, it is found best to divide it into blocks, one being cut
over each year. This makes the cuttings take place at regular intervals

in each block. In the Burmese teak forests the cuttings take place

at intervals from 10 to 20 years. In Bengal the sal {Shorea rohusta)

forests are cut over every 30 or 40 years. The cuttings under this

divisional system are naturally heavier than if a yearly catting were
undertaken.

This system is useful in protecting th soil, as the leaf canopy is

only interrupted in small patches, hence rain cannot disturb the
surface soil and humus is encouraged. It is the best system to

adopt in a forest that has not been systematically managed or has
been severely over felled. It is also good for small forests. But it is

a bad system where the demand for produce is greater than the
supply ; and it has a tendency to withhold light from the young
growing stock and draw them up somewhat sickly, where the species

is light demanding

The Group System.—This, as its name indicates, is the cutting of

the forest in patches, the resulting growth of seedlings comes up in

these and forms groups. These patches, each succeeding year, are

made wider, till the whole forest is gone over. The result is an
uneven growth. This system is best adapted to mixed forests such
as are found in Europe, but is least suitable to Australia as it is most
expensive owing to its operations being scattered over a large area
rendering supervision and transport of material difficult and costly.

The Compartment System.—The forest in this case is divided into

compartments, each of which is cut over in turn, i.e., all the trees on
that area are felled ; the seedlings which will then spring up to

take the place of the felled trees will all be of one age, or what
is known as of even growth or even aged. This, it is hardly neces-
sary to point out, greatly facilitates future working, more especially

when the trees having arrived at maturity, the fellings can be on a
wholesale scale if a demand exists for the produce, instead of picking
a tree here and there as would be the case in an uneven agfed forest.
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This system of felliug may prove the best to adopt lu the Vic-

torian forests, as owing to the indigenous species being chiefly one

family, and the varieties being gregarious, their seeding will be

o-eneral, and so go far to insure a quick and certain re-growth of

seedlino-s. On the other hand, in mixed forests of deciduous trees,

the seeding of the trees being irregular, it often takes two or three

years before restocking of the forest can be considered certain. This

gives rise to three separate fellings instead of one.

This system of working a forest has many advantages :

—

It is a cheap one, as the work is concentrated, supervision is easy,

and transport is lessened.

It insures a re-growth, dense and even, and by that means soon

destroys all weeds and grasses, and prevents the erosion of the soil by
rain or other causes.

It is the best system to adopt in a pure forest, such as Victorian

forests may be called.

The 8trip 8ystem.—This is but a modification of the compart-

ment system. Instead of felling in large patches the forest is cut in

belts or strips. The length of these need not be limited, but the

breadth is of great importance, and must be entirely ruled by the

contour of the ground and the climatic influence. It is more useful on
hilly than plain country, its object being to prevent the destruction

of young growth by wind storms. In cutting the strips care must
be taken that they start at that portion of the forest which is opposite

to the prevailing wind direction and at right angles to it. This

System also prevents the erosion of soil that so frequeutly occurs on a

steep face when denuded of timber. The great drawback to this

method is the expense of the operation, the strips being long and
narrow necessitate costly transport, though this may be to a certain

extent simplified on steep ground. As has been said before, the

object of all these systems is to encourage natural regeneration by
seed, and also to utilise the forest produce to the best advantage of

the forest itself.

Coppice.—We now take regeneration by shoots and suckers.

Fortimately this method is one that has proved most successful in

Victoria. In fact, it has been the saving of the State forests. Stool

shoots or coppice shoots are the only ones we need consider, as the

eucalyptus shows best results in this way. The shoots grow from
either dormant buds, or from the callus at the edge of the cut, where
a tree has been felled close to the ground.

The success of this system rests chiefly, in Victoria, on the age of

the tree operated on. As a rule, as soon as a tree has reached its

principal height growth, stool shoots are no longer produced, so care
must be exercised to cut only those trees that are still growing in

height. A diametei- growth would be the simplest method to adopt.
It would probably be found that trees I foot and under in diameter
would coppice best, up to 2 feet many would miss or produce useless

shoots, and over 2 feet few would produce any. To what age a forest
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treated on the coppice system will live it is difficult to any, but it

would be safe to predict a long life to most eucalyptus stools, judging*

by present conditions. It must be remembered that a diseased tree

should be completely destroyed, as its stool will most probably pro-

duce diseased shoots. The method of cutting the stools is of vital

importance.

In the sketches, 1 and 4 are both bad ; 1 will allow water to rest

on the stool and eventually rot it; 4 is too high, and cut badly;
2 and o are both good, no water can rest on them. The stools

should be cut as low as possible, so as to encourage the shoots to

burst through the bark close to the ground, or, better still, under the
surface, as these will then produce a root system of their own. The
bark too is thinner near the ground. Where, as unfortunately is

the case in most Victorian forests, insect pests, such as borers and
grubs, abound, the stools should be covered with earth. The system
is expensive, but well worth considering, as by doing so insects are
prevented from laying their eggs in the stool.

The season when coppicing ought to be done will vary in different

parts of the State but, as a rule, early winter to early spring is the
best time. The sap has not then become very brisk, and the whole of
the reserved material stored in the roots will go to force on the growth
of the young stool shoots. In places where the danger from severe
frost is great early spring is the best time ; as frost often destroys
the stool by causing the bark to separate from the wood. The same
danger is to be feared if coppicing is done in hot, dry summer
weather. Summer grown shoots ai'e nevei so rapid in growth as
spring grown, and autumn shoots are, as often as not, too tender to
withstand frost.

Coppice with Standards.—This is a moditication of the above
and in most of the Victorian forests it will be the best method to
follow. The system is to allow a certain number of trees per acre to
stand when the cutting operations are going on. These are left till

the second or third cutting takes place, when they are felled, and are
by then nearly or quite fully matured trees. The object in leaving
these trees is not only to secure a supply of milling timber, but also to

ensure a certain amount of regeneration by seed to fill any gaps that
may be caused by the failure of any of the stools to reproduce shoots.

This latter object is the only one required in Victoria, where the
forests, owing to past overfelling, are often too thin and the trees
very isolated. But it must be borne in mind that the greater the
number of standards left, the less chance have the stool shoots of
making good growth. They require light, and the shade thrown by
the standards, which will increase as soon as their crowns are isolated,

will tend either to suppress them or cause them to be drawn up thin
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and useless. Coppice slioots always make greater growth in tlie

earlier period of their life than in the later. A coppice shoot in

Victoria will often grow 12 to 15 feet in three years, but it may take

8 to 9 years to grow another 12 or 15.

It may be found that a thinning of the shoots will be required,

but, as a rule, this need not be done where the stools stand close

too-ether, for although some dozen shoots start, at the end of three

years or so it will be noticed that two or three have outstripped their

fellows, and these only will form marketable produce, the rest will

either die off or never grow more than a few feet. In selecting the

standards to be left only saplings should be chosen, or coppice shoots

from very young trees about 2 to 3 inches in diameter. Shoots from

old stools are bad, and seldom form sound trees, and, as a rule,

are indifferent seed bearers.

Suckers are the shoots from the roots. To encourage these the

stump is grubbed, or cut below the ground ; the roots, if near the

surface, will throw up suckers. Peppermint and apple gum will both

do this, but its expense is too great to entertain from a forest point

of view. It is a system that might prove useful as a means of

checking insect pests, but other than that there is no gain in Victoria

by adopting it.

Pollard.—This is the oldest method of working a forest in Aus-

tralia, and, strange to say, has not led to that amount of destruction

one would anticipate. The method is to cut a tree at three or more
feet above the ground, shoots then burst out along the stem that is

left. Laziness was the cause of the adoption of this system in the

past, no one ever thought of cutting a tree close to the ground. The
resulting growth is similar to coppice, except that the shoots,

being entirely dependent on the parent stem, are liable to be torn off

by wind or other causes. Decay sets in early in the old stem, and
the shoots suffer accordingly. This system is thoroughly l)ad, and
should only be allowed where small produce, such as willows for

basket making, is required, but even here this method is giving way
to coppice.

Artificial Regeneration.

The former systems were all natural methods of forming a forest,

and as such are the least expensive and most satisfactory, but atten-

tion will now be given to artificial methods. It must be borne in

mind that this system is adopted only where trees do not already

exist, or where it is desired to introduce a new species.

Direct Sowing.—Haying selected the species most suitable for the

area, we next consider the best method of sowing the seed. It would
be useless, in most cases, to expect a good germination by sowing
broadcast without considering the state of the soil. Should the land
be infested with weeds it will require cleaning, as there is no
surer method of courting failure than by allowing a crop of weeds to

choke the seedlings ; cultivation would be required here just as in a

field crop. If the soil is hard it must be broken up, for unless it is



Practical Sylviculture. 603

B



604 Agricultural Journal of Victoria.

In both these methods the seed after sowing is raked in or a

slight covering of earth thrown over it. Sometimes it is necessary to

adopt both systems in one area, as part of the L^nd may be adaptable

to strip sowing, and the rest so stony that the patch system has to be

employed. There are numerous other methods of planting by seed,

but in Victoria the two mentioned will suffice, the others being

adaptable only to colder and wetter climates.

Planting.—The next system we have to consider is planting out

the young trees. Undoubtedly this is the surest method of forming a

forest, but, at the same time, the most expensive. The first step is

the formation of the nursery where the seed is sown and the plants

tended till they are ready to plant out.

The nursery site should be selected near water, but, at the same
time, it must be level and well drained. The beds can be of any
length, but should not exceed four feet in width, so as to enable the

weeding and tending of the seedlings to be done without the necessity

of treading on the bed. The tender young plants may, and often do,

require shading from either hot sun or frost, so a temporary cover is

needed, which should be so constructed as to exclude direct sun's rays

and frost, but not interfere with a free current of air or sufficiency of

light. The following illustrates a cheap system which has been
found to answer the purpose well.

The construction of these shelters is cheap, being composed, as a

rule, entirely of material found in the nursery area or close by. The
posts, C, are rough saplings

two inches in diameter, with
a fork at the top end, and
]3ointed at the lower to

enable them to be driven
into the ground. The roof-

ing, B, is made of grass

(thatch), ferns, or small

branches with the leaves on. fic.4-

The roof slopes, to prevent B.—The Roof. C—The Posts supportinn the Roof,

<lrip on the seed beds; it comes to within 12 inches of the ground on
the lower side, and slopes up to about five or six feet above ground
on the upper. There is a space of about 12 to 15 inches between
the two roofs at the top. The space between the beds is about two
feet wide, and serves as a path. The gradual or total removal of the
roofing is easily done, and the structure can be abandoned without
loss when the nursery has been exhausted of plants. The chief points
in favor of this system are utility, cheapness and simplicity, no nails
being required, and only a little hay band where fibrous material
is not at hand.

Previous to sowing the seed, a nursery bed should be well
watered, especially if the seed is fine. This not only settles the soil,

but does away with the necessity of watering, as a rule, until the seed
has germinated. As soon as the plants are showing great care must
be taken to prevent over watering. The seedlings being tender and
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very dense are liable to damp off. When the plants are big enough to

handle they are transplanted into beds^ about one to two inches

apart, or into pots, until they are large enough to be planted in the

area to be afforested.

A nursery site should always be situated on, or as near as possible

to the area to be planted, as long transport of young plants is

expensive and injurious to them. Permanent nursery sites are a

great mistake in sylviculture, and only in rare instances are they
permissible, and in a country like Victoria, with its varying climates,

they have little to recommend them, and except where water is

scarce they should not be attempted.

Planting Out.—In some cases the plants are taken directly from
the seed beds to the forest, there being no pricking out or previous
transplanting done, but, unless plenty of room has been given the
seedlings in the nursery, this is not a good system, as the plants will

be found too tender to withstand the sudden exposure. Whatever
system is adopted, great care must be taken to injure the roots as

little as possible ; and, where practicable, all plants should have a
ball of earth round their roots, and as little time as possible should
elapse between the time they are lifted from the nursery to their

planting in the permanent position. When planting the roots must
be placed in as natural a position as possible, keeping them straight

down or slightly spread out, but on uo account should they be
bunched up or twisted.

There are many different methods of planting, and each in turn
will be considered. It must be remembered we are only takino- small
plants, say 1> to 12 inches high.

Planting with Balls of Earth or from Pots.—A hole is usually cut,

and this must be larger than the ball of earth attached to the plant.

To ensure uniformity a special spade (Figure 5) is, as a
rule, used, which enables the nurseryman to lift each
plant with the same size ball of earth. The spade is

circular, with one side open, it

is also slightly conical. An
excellent transplanter can be
constructed from an ordinary

one pound jam tin. When
lifted the plant should look like

A in the sketch, and not like B,

in Fig. 6. The plant should be rico
placed in the hole at the same depth as it is growing in the nurserv,
and great care should be taken to press the earth well all round
the ball attached to the plant, for should water get in the hole and
lie at its roots, it means failure.

Open Root Planting, without Ball of Earth.—This is the simplest
form of planting, but in Victoria is somewhat risky, unless the season
be favorable, aud yet with care a very small percentage of the plants
should miss. Here again the best system to adopt is to plant in

FIC.5
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holes. The hole is cut some time previous to planting, and is left

open till just before the planting season when it is filled in, the top

soil being first put back into the hole, the bottom soil being placed

at the surface. The planter inserts his hand as deep as he thinks the

plant demands into the loose soil and removes sufficient soil to

accommodate the roots. When these are put in place,, he presses the

earth firmly round them and over the top. The operation only

requires one man, or even a careful lad. In the case of large plants,

say three to five feet high, the earth is only replaced at time of

planting.

Planting irith a Peg.—This is an excellent

ground is free from stones and not too tenacious,

adapted to hot dry climates, as it enables plants with long tap

roots, as invariably is the case with dry climate plants, to get down
to cool or moist soil. The usual method is to use a wooden peg, this

is pushed into the ground, the plant placed in the i-esulting hole, the

peg is then inserted again on one side of the plant, but at a little

distance off, and after it is inserted it is pushed towards the plant,

thereby causing the earth between it and the plant to be pressed into

the space first made by the peg. The roots by this means are firmly

pressed, and hold a fairly natural position. (Fig. 7.)

system where the

It is usually more

This is undoubtedly a cheap and quick method of planting,.

provided the soil is free, but it is only suited to small plants.

N(jtching.—This system is done in two ways. The first is to make
a V shaped cut in the earth into which the young planted is inserted,

and the earth filled in and pressed down, (Fig. 8). This V can be
cut in two ways, with a notching axe or with a ^
notching spade. The latter is the easier of the
two instruments to work. It is shaped like an
ordinary spade, but of somewhat stouter build, and
at the top i« about 2 inches thick. It is driven into
the ground similarly to a spade, and worked back-
wards and forwards till the cut is sufficiently wide.
The plant is placed in the cut, and earth pressed
m on it. This system of planting is employed in France to a large
extent, where small plants are put out.

The second method of notching is done with a spade. A cut is
made in the ground and at right angles to it another* cut is made.
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forming the letter T, (Fig. 9). The spade is put iu at the top of the

T and the handle is depressed, the blade

is thereby forced upward and in doing

so opens the lower portion of the T, into

this opening the plant is placed, the spade

withdrawn and the earth pressed down
with the feet of the operator. This

method is employed in some of the

English plantations. It is, however, not

considered a satisfactory one ; as, owing
to the blade of the spade being in the

way, the roots of the plant cannot be

put down straight or in fact naturally, unless the plant is a very

small one, consequently, when the earth is pressed down, as often

as not the roots are turned upwards as shown in the

sketch, (Fig. 10.) There is nothing so conducive to

utter failure, or, at least, to a serious check to the

growing plant, as this turning up of the roots, and in

a climate like Victoria's the system ought not to be

tried, as the hot summer will overtake the plant before

it has time to take a deep enougli root-hold. nc.io

There are other systems uf planting, but they are not usually

employed in Sylviculture, so no mention of them need be made here.

Slips, layers, and suckers would not come under the head of forest

planting in Victoria, though the latter often come naturally from

eucalyptus trees, and in cases where forests are much infested with

insects their encouragement is useful, but their ai'tificial production

would be expensive.

Tending of the Forest-

Having now planted the forest area, the difheulties, to a certain

extent, have been overcome. But a point has not yet been,

touched on that is of vital importance to the future forest, i.e.,

the distance the plants ought to be from each other. To begin with

the young trees should be planted in lines, and these lines should be

close enough to insure a complete shade to the ground surface when
the trees are from four to five years old. As a rule the trees are

planted the same distance apart in the lines as the lines are apart from

each other, viz., 4 feet x 4 feet or 6 feet x feet. The object being

to obtain timber, we naturally do not want branches and leaves. To
encourage stem growth only we must plant close, so as to exclude as

much as possible the strong light except on the growing tops of the

trees. Trees grown thickly are straighter and freer of branches,

and have a longer bole than trees growning thinly. They need no
pruning as, owing to the want of light, the branches die oif. It is a

great mistake to prune young forest trees, the best plan is to leave it

to nature. If pruning has to be done, the cutting oif of the branch
must be clean and close to the stem, so as to allow of recovery as
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(juickly as possible. Pruning slioulcl also be done in tbe late autumn,

when there is least chance of a flow of sap.

Thinnimu.

A properly planted forest ought to i*equire little attention till it is

five years old, and even then may not have made sufficient growth to

require any assistance. But as age increases so will the struggle for

existence become more severe. It will be found that some trees

have grown faster than their neighbors, whilst others have been so

far left behind that they have been killed. If left to nature the

result would be fewer trees to the acre of good marketable quality,

as those trees that topped and overshadowed their neighbors would
not only spoil the growth of the trees they outstripped, but would, to

a certain extent, tend to lessen their own, by growing large branchy
crowns at the expense of their stems ; or they would continue to grow
together, and be so drawn up that their stems would be too weak to

support their crowns, and they would bend over and prove useless for

marketable purposes. Hence, man's assistance at the right time

checks this evil, and encourages a greater volume of valuable timber.

Let us consider now a thinning is necessary, the forest being 10

years old, the plants having been planted 4 feet x 4 feet, and the

species being eucalyptus. If the growth has been rapid Ive shall find

the following :

—

1. Dead trees, killed for want of light or other causes.

2. Suppressed trees, hopelessly left behind, and which will

eventually be killed, their crowns being completely covered by those

of their neighbors,

3. Dominated trees that still fight for a share of light, and may
have a leading shoot fully exposed, but, owing to their stronger

brethren, are practically suppressed.

4. Dominating trees, the strong groAvers that are in full enjoyment
of light and vigorous growth.

The first thing to do is to remove the dead trees, after that the

suppressed ones must go, it is useless to leave them as they are bound
to die, and we then come to the dominated. In a Victorian eucalyptus
forest most of these could be cut out, as owing to the rapidity of

growth of the species any small gaps made in the leaf canopy would
be quickly filled up. Still it is never advisable to remove all as their

presence tends to be beneficial to their neighbors in many ways, the chief

being their protection to the ground. It is essential to a young
forest to have the ground shaded from the direct sun's rays, so as to

keep it cool and prevent the loss of humus. Therefore, the removal
of the overhead cover will admit too much light and assist weeds to

grow, and also, probably, result in the standing trees throwing out
branches on their previously clean boles. Again, if strong light

reaches the ground it will induce a regrowth from the stools of the
cut out trees, and so frustrate the object of the thinning. Another
thing to be remembered is that on flat land, with good soil, a severe
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thiuiiing does not, as a rule, do very much harm, but ou steep or poor
soils a severe cutting out may ruin a forest. There are many points

to be considered Avhen a forest requires thinning, ;ind it is this that

makes it one of the most important forest Avorks, and on no
account should it be intrusted to any but trained men. As a rule

this operation is carried out far too severely, especially in young
forests where it ought to be light. The general rule is to thin lightly

in young growth, and increase the severity as the trees get older.

With regard to diseased trees, they should come out at any cost ; but
as to the removal of crooked ones care has to be exercised, a crooked
tree may be useless in itself, but its presence may be of the greatest

importance to its neighbors.

The material produced by thinning can as a rule be sold, but
should no market exist it ought to be burnt, so as to prevent fungi
and insect pests getting into the forest. The stumps of the cut trees

should, if possible, be covered with earth for the same reason.

No other work is necessary till the forest is ripe for the axe, and
when that time arrives a system has to be carried out to meet not
only the market requirements, but also to insure, if possible, a

natural reproduction by seed, described in the first portion of this

article.
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THE YEAR'S WHEAT YIELD.

By 11 . McLean.

Owing to the lateness of the season m some districts the collectors

were compelled to obtain the best reliable estimate of the yield where
threshing had not been completed. Returns from about 4 per cent,

of the farms are still due^ but in these cases the area and produce
have been estimated.

Return (preliminary) showing the Wheat Yield for the Season
1903-4.

Counties,



Milk Straining. Oil

MILK STRAINING.

Bij R. Crowe.

Although every care may be taken to keep milking yards and
cowsheds clean, the cows groomed, the hands of the milkers and the

udders and teats of the cows washed, it will still be impossible to

prevent particles of dust, dandruif, hairs, etc., from falling into

the milk.

With ordinary milk strainers only the large particles are pre-

vented from passing from the milking bucket into the cans. In

addition to the usual wire gauze, therefore, some dairymen use

two or four folds of butter-cloth and thus secure much better results.

Quite recently, cotton wool specially prepared for the purpose has

been introduced, and as it more nearly approaches a filter than any-

thing used in ordinary practice on the dairy farm, it restrains practi-

cally all the undissolved impurities. Bach disc is burned after use,

and a new one inserted for every milking, thus obviating all risk of

contamination through strainers not being clean and sweet. Un-
fortunately, there are still some persons who consider straining

unnecessary because the milk is only for the factory or creamery,

or going to be separated. They fail to realise that as some of the

impurities may have been dissolved l)y the time it reaches the

separator, it is then too late to attempt to arrest the taints imparted to

the milk, and all that can be done is to detain the coar.ser particles

which may still be undissolved.

On receipt of particulars of this specially prepared cotton wool

filter, together with improved types of strainers, I asked Mr. Carroll

to test them at the Leongatha Labor Colony, and also requested

Mr. Archer to try them on one of his visits of instruction to a

(lippsland Cheese Factory. Mr. Carroll's report which follows indi-

cates that the milk strained by the improved method immediately after

milking, as well as the skimmed milk and cream therefrom, will keep
better than that treated in the ordinaiy way. Mr. Archer's experience

confirms Mr. Carroll's, and the accompanying photographs show
clearly the great advantage of careful straining immediately after

milking.

Mr. Carroll's Report.

The following is the result of experiments made with improved
strainer at the Leongatha Labour Colony :—The milk from 76 cows was
experimented on, half of which was passed through the above strainer

and the remainder through an ordinary strainer. Samples were taken

from the the whole milk, cream and skim milk of the above lots and
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tested foi' acidity by titration method at time of separating" and at

intervals of 15 hours, 20 hours and 72 hours :

—

Milk.

Strained by Improved Strainer.

After milking
15 hours later

20 „ „
72 „ „

•ISacid
•23 „

•;^6 „

•99 „

Strained hv Ordinary Wire Gauze Strainer.

After milking ...

,, 15 liours ...

,, 20

„ 72 „ ...

•18 acid
•28 „
•40 „

1-04 „

Samples of cream and skim milk were also kept from same lot and
tested at the end of three da^'s.

Milk Str.'Mnek with Impkoved
Milk Strainer.

Milk Strained with Ordinary
Strainer.

Cream.

72 hours after separation ... -76 72 hours after separation ... '81

Skim Milk.

72 hours after separation ... -88 72 hours after separation ... l-Ql

Mr. Archer's Rei-ok'I'.

The accompanying- ilhistrations show the eifect of the improved
strainer on milk. Fig. 1 is a disc of cotton wool before use, and
Figs. 2 and 3 are discs through which 4-0 and 20 gallons of milk re-

spectively have passed, and it will be seen that the last is very much
the dirtiest. Both lots of milk had previously been run through five



PARTS OF LARGE SIZE IMPROVED MILK STRAINER.

IMPROVED MILK STRAINERS STAMPED OUT OF ONE
PIECE AND WITHOUT JOINTS
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strainers^ two of which were muslin. These pictures will afford some
idea of the amount of dirt that would have passed into the cheese but
for the use of the filter. Of course^ to produce the best results the

strainer filter should be used at the farm, to remove the dirt as soon

as possible so that the organisms contained in the dirt may not be
allowed to remain long enough in the milk to damage it to the

extent that would be the case when, for instance, the night's milk is

conveyed to the factory next morning. If these filters are used at

the farm, whe_y conveyed in separate vessels, and the cans properly

cleaned, the milk supply will be immensely cleaner and the product
consequently of better fiavour.
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JUDGING BUTTER FOR COUNTRY SHOWS.

By R. Crowe.

It is uot generally known that the Department of Agriculture

undertakes to score butter for Agricultural Societies,' and return it

with a full report on each exhibit. The conditions are that the

exhibits should be sent to the Government Cool Stores, freight pre-

paid, some time beforehand. In the case of export butter it is advis-

able for Societies to receive exhibits eight weeks before the date of

the show, and consign them to the Government Cool Stores where

they will be kept at a low temperature, taken out to thaw three days

before the show, examined and points allotted the- day beforehand,

and then consigned per rail in cool truck to reach the Society the

evening before or early on the morning of the show.

Attached are reports concerning the exhibits submitted at the

last Traralgon Agricultural Society's Show. No doubt, on these

reports the prizes were awarded, in Class lo4 to the box marked No.

2, and the 2nd prize to box marked No. 3. In the case of Class 135,

the award would have been made to box marked No. 3, and the 2nd
prize divided between boxes marked Nos. 2 and 4. These reports are

mounted on cards and displayed with the exhibits at the show, and
afterwards become the property of the exhibitors. In this way
visitors can see the respective merits of each exhibit, and recognise

the basis of the awards. The report in itself is of value to each

exhibitor, especially so to those who were unsuccessful.

The more general adoption of this system woidd popularise

district butter competitions at local shows, and do much towards
raising the quality of butter generally.

Report on Box Marked -No. 1 Class 134.

Received 21st October, samples taken for analysis, and then

placed in chambers at 30 deg. Falir. Judged on 7th November, and
returned per iced truck on 9th November.

Points Scored.—Flavour ... 45 out of a possible 50 points.

Texture ... 29 ,, ,, 30
Condition... 20 „ ,. 20

Total ... 94 ,. „ 100

Remarks.—Showing too much moisture.

Chemical Analysis.—
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BACTEEIOLOGICAL EXAMINATION.

In this sample about 100 colonies of Oidium lactis appeared, together

with liquefying bacteria and yellow micrococcus.

Report on Box Marked No. 2. Class 134.

Received 21st October, samples taken for analysis, and then

placed in chambers at 80 deg. Fahr. Judged on 7th November and
returned per iced truck on 9th November.

3f a possible of 50 points.

30 „
20 „

100 „

Points Scored.—Flavour .
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BACTERIOLOGICAL EXAMINATION.

This butter, when examined for bacterial contents, was found

to contain a few liquefying colonies and represents a fair bacterial

condition.

Report on Box Marked No. 1. Class 135.

Received 21st October, samples taken for analysis, and then

placed in chambers at 30 deg. Fahr. Judged on 7th November and
returned per iced truck on 9th November.

Points Scored. -Flavour ... 41 out of a possible of 50 points.

Texture ... 30 ,, ,, 30 ,,

Condition... 20 „ „ 20 ,,

Total 91 100

Chemical Analysis.—
Moisture
Fat ...

Curd ...

Soluble Salts

Ash ...

12-24 %
83-95 %
•21%

3-53 %
•03%

99-96 %

BACTERIOLOGICAL EXAMINATION.

Cultivations made from this butter showed the presence of the mould,

Oidium lactis, in large numbers, 15,000 per gramme, also a Mucor
and liquefying bacteria.

The bacteriological condition was inferior.

Report on Box Marked No. 2. Class 135.

Received 21st October, samples taken for analysis, and then

placed in chambers at 30 degrees Fahr. Judged on 7th November,
and returned per iced truck on 9th November.

Points Scored. -Flavour ... 42 out of a possible of 50 points.

Texture ... 30 ,, ,, 30 ,,

Condition ... 20 ,, ,, 20

Total

Chemical Analysis.—
Moisture
Fat ...

Curd ...

Soluble salts

Ash ...

92

11-77%
84-46 %
•22%

3-51 %
•05%

100

100-01 %
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BACTERIOLOGICAL EXAMINATION.

Contained a large number of micrococci, wliicli form small yellow

colonies and slowly liquefy, gelatine subcultures in milk cause

coagulation accompanied with a bitter taste. These organisms are not
generally found in first class butters.

Report on Box Marked No. 3. Class 135.

Received 21st October, samples taken for analysis, and then
placed in chambers at 30 degrees Fahr. Judged on 7th November
and returned per iced truck on 9th November.

Points Scored.—Flavour ... 42-5 out ofa possible of 50 points.

Texture ... 80 „ ,, 30 ,,

Condition... 20 ,, „ 20 „

100 „Total .
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Chemical Analysis.—
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TESTING MILK FOR TAINTS.

% R. T. Archer.

Cheesemakers often have to treat milk from which they cannot

obtain a sweet, clean-flavoured curd, though there is apparently

nothing suspicious in the milk when received, and it would be
almost impossible to discover the cause of the taint, were it not that

we are able to apply a test specially suitable for this purpose.

A fermentation test was long in use in the cheesemaking
countries in Europe prior to the introduction of the Wisconsin
curd test worked out by the dairy experts at the Wisconsin Dairy
School, who have done so much for the dairying industry. The
accompanying illustrations show clearly the construction of the ap-

paratus which consists of a tin box (Fig 1), with a tap in the bottom

Fig. 1.

—

The Wisconsin Curd Test (after Farrington & WoU).

1, Test jars ilrainin;;; "i, whey outlet; 3, test jars in water tank; 4, test jars in parts;

5, stop cock for water ; 6, stand to support cover.

to run off the water as it cools, and to allow room for the addition

of hot water. A wire frame fitting into the box, and resting on a

ledge in each corner about half way down, holds the bottles in

position and prevents them tipping over, thus allowing no water to

leak into them to contaminate the tests. The lid of the box folds back,

having a folding wire which drops down and acts as a support as
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shown in the illustration (WS. Fig. 2). This lid is lined with tin

dipping from the sides to the centre, on which the bottles are

Fig. 2.

—

Cross-section of the Wisconsin curd test (after Farrington & Woll.)

XJ TJ," testing jars showing different stages of test ; WL, water line ; M, milk; F, frame ; WS, stand
to support cover; Al, drain holes ;

WO, water outlet ; DP, drain pail.

rested so that the whey may drain off the curd. The bottles used

for the test are ordinary Mason jam jars, and for these a perforated

lid and strainer adapted for the purpose of this test may be obtained

from suppliers of dairy utensils. Before putting the milk into them^

the jars must be sterilized and the best way to do this with a mini-*-

mum risk of breakage is to put them all into a vessel of water

containing washing soda in the proportion of about half a pound of

soda to ten gallons of water which should then be brought to boiling

temperature.

To make the test, till as many pint glass jars as may be required

three parts full, the milk being heated to 98 degrees Fahr. by stand-

ing the jars in warm water ; add 10 drops of liquid rennet, mix with

a rotary motion and allow it to stand in the water at 98 degrees

for twenty minutes by which time the milk will have coagulated ; then

break up small with a knife and allow to settle, put in the strainer and
drain off' the whey as it separates from the curds. After the sample
has been permitted to remain for from six to twelve hours, the tem-
perature having been maintained at 98 degrees all the time, the curds

may be examined ; those having a bad smell or flavor, or a spongy,
pin-holey, gasey or mushy texture, can be easily detected so that the

milk producing the taint may be set apart. If it can be traced to a

particular supplier, by similarly testing each cow's milk separately,

it may be found that the milk from a particular cow is causing the

trouble, perhaps from a diseased udder, and her milk may be kept
apart until it becoraes iiormal. Care must be taken not to contaminate
one sample by mixing it with another through the medium of the

thermometer and the knife, which should be cleansed and sterilized

before inserting into each jar of milk.

The illustrations show the results of the application of the test.

Fig. 3, madei from the mixed milk taken from the cheese tank
exhibits a curd of solid firm texture, the only holes visible being those
of irregular shape due to the particles of curd not yet having settled

together. Fig. 4 is the milk of one supplier and in it will be
noticed several gas-holes, those of a round regular shape, like the
holes in bread being due to the formation of gas consequent upon
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the action of a particular group of bacilli of the colon order which
get into the milk through the medium of dirt. Fig. 5 is from the

same milk as Fig. 8 but with the addition of a little whey from a
dirty tank. The effect of this was astounding and the curd came
out just like a sponge, which on being squeezed and freed again,

relaxed and expanded. This test was conducted to prove to the

suppliers the effect of carrying milk in improperly washed cans in

which whey had been previously taken home. By providing separate

vessels for the conveyance of the whey and then thoroughly ^washing-

and sterilizing the cans by steaming them at the factory this trouble

was overcome. Fig. G illustrates a cheese made from milk highly
contaminated by these gas producing organisms, the smooth, round,
shiny holes being very distinct. The same effect will be produced
by taking a sample of pure milk and adding a little cow dimg, when
the curd obtained will be full of pinholes. Until this taint is elim-

inated from the milk a good flavoured cheese cannot be made.
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TESTING DAIRY COWS AT LEONGATHA
LABOR COLONY.

By P. Carroll.

The following are the results of the first tests made of the herd of

dairy cows at the Leongatha Labor Colony for this year. It is

intended that similar records shall be made monthly in future.

The figures possess but a limited value as yet, and are more

interesting as shewing the extent of variation in the quality of the

milk from one milking to another and from day to day.

Coupled with the results of subsequent tests a valuable object

lesson demonstrating the utility of testing dairy cows and keeping

their records will be afforded.

The quantity of each cow's milk night and morning was weighed

and a test made from four consecutive milkings, all the cows being

treated under practically similar conditions.

Every care was taken to make these records reliable, for where-

ever a big discrepancy was noticed, the sample was retested or a

fresh sample procured.

These results show how utterly unreliable a one day's test would

be in arising at the weekly product of a cow. In the case of No. 15

for example, the estimated yield of butter for each milking was 1"07

lbs., '89 lbs., -59 lbs., and -61 lbs. The first two were for night and

morning and show a total yield of 1'96 lbs. butter per day ; the next

two or the following day's, showed only 1-20 lbs, butter or f lbs.

butter less than on the previous day.

There are many other instances more or less marked, in fact the

exception is where the tests are consistent, and the table requires no

amplification.

Dairymen intending to cull their herd, after perusing the attached

must necessarily come to the conclusion that in order to do so

successfully, it will be necessary to extend the period of the test.

<;
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A MEANS OF PREVENTING CLOUDINESS IN

WHITE WINES.

By M. d'A. Burney.

In many districts of Victoria the perfect clarification of dry white
wines offers a serious difficulty. Much can be done towards prevent-

ing this by a commonsense treatment of the vintage. Apart from,

specific microbian diseases, cloudiness is often produced by an excess

of albuminous matter formed naturally in the must. It stands to

reason that the sooner this excess is eliminated the sooner will the
wine clear and the less danger will there be of its becoming cloudy
again afterwards.

The grapes when crushed should be pressed rapidly, and the must
pumped into fermenting vats, and racked off the sediment formed
before fermentation sets in. The must while being pumped, should
be given as great a fall as possible into the vats, so as to insure

complete aeration. At the same time tannin, in the proportion of at

least 2 oz. per 500 gallons of must, should be added in order to assist

the precipitation of the undesirable albuminous matters. An overdose
of tannin is of no consequence, as it is easily got rid of by fining later

on. In vineyards which contain both red and white grapes, the
red grapes can be picked in the cool of the morning and the white
grapes later on in the day. As the warm must cools down during the
night, the precipitation of impurities is assisted, and, as a rule, the vat is

clear enough to rack into casks the next morning. Care must be
taken to eliminate any scum that may have formed on the surface^

and to keep the thick lees quite separate from the bulk. They can be
put in with the red grapes or else kept in a separate cask.

It is, of course, easy to elaborate this system by sulphuring the
must so as to prevent fermentation, and only racking it after several
days have elapsed, and when the must is quite bright. In this case
it is necessary to get rid of the sulphurous acid by oxidation, and to

add yeast to insure proper fermentation. In most cases the first

process will be found sufficient, and two spare vats of a size in

accordance with the pressing plant are all that is required. The
moment the first violent fermentation ceases the wine should be
racked and well aerated during the process. It can then be left in

casks which are kept carefully filled until the winter sets in, when, if

not perfectly bright, it should receive a light fining.
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DRY RED WINES AND THEIR TREATMENT.

By M. cVA. Barney.

Part I.

Much diversity of opinion exists as to the exact time and under
what conditions new wine should be first racked. A great deal,

naturally, depends upon the climate and the composition of the must,

as well as the conditions of fermentation and subsequent treatment.

It might be advisable if we confine ourselves to the export type of

wine only, because it is the type of wine of which there is a large

production this season, and of which the treatment is of primary

importance to producers.

It is too late now to discuss the most suitable varieties of grapes

and their relative sugar strength and values, but the most approved
sugar strengths are those varying between 18 degrees Beaume and
16 degrees.

Theoretically, every wine intended to be dry should ferment out

perfectly dry in the vat, but in practice this is often not the case,

owing, as often as not, to the scantiness of fermenting space, as well

as to the over-ripeness of the grape. It is obviously a very vital

point with growers to obtain a dry wine under any circumstances

rather than a semi-sweet unsaleable product, and no care should be
considered too minute to obtain the desired result.

When the casks are filled from the fermenting vat, if the wine be
not dry, every assistance should be given to the yeasts still contained

in the wine to continue their action. What is sometimes called the

secondary fermentation often continues for weeks, during which
period the wine hardly clears at all, altliough the heaviest and
dirtiest of the lees are dejjosited.

These lees are largely composed of yeasts, various ferments,

mineral matters, pulp, particles of skin, seeds, &c. The yeasts, being-

living organisms, change more or less under the conditions in which
they are placed. The cellules, which are well nourished during the

fermentation in the vat, have accumulated a nourishing substance in

reserve of a starchy nature called by Curtel * " glycogene."

When no sugar is left in the wine when taken oft" the skins the

yeasts live upon this glycogene, and produce from it carbonic acid gas

and alcohol, hence the increase in alcoholic strength often noticed in

wines containing no unfermented sugar after lying on their first lees.

Soon, however, the reserve nourishment is exhausted, and the yeasts

living on their own albuminous matters, and producing excreta, assisted

by numerous bacteria, frequently aftect the bouquet and flavour of

the wine.

It is quite obvious that the sooner the wine is freed from the

organic matters contained in the first lees the better.

'Rev. de Viticulture, vol. xvi., No. 417, p. 652.
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The ancient method was to leave the wine upon the lees during

the whole winter, and only rack part before the warmer weather set

in. In many Victorian cellars new red wines are left upon their first

lees for the alleged reason that they ferment out drier than if

racked off them. In reality it is the system of racking that is

at fault which destroys the very yeasts which it is most necessary

to keep in activity. If a wine, intended to be dry, still contains

a proportion of unfermented sugar it is necessary to use every means
to prolong the life of the alcoholic yeast while separating the wine

from all bacteria, who only look upon the unfermented sugar as

their natural prey.

It is difficult to lay down a hard and fast rule as to when the

period of first racking is reached, as wine making is not an exact

science owing to the vagaries of climatic and other influences. Under
some conditions musts containing 16 degrees Beaume will ferment

out perfectly dry, and the wine resulting will clear naturally and be

fit to rack in the course of a month or six weeks. Sometimes the

reverse is the case, or, what is more serious still, the fermentation

ceases and the wine clears while still remaining sweet.

As soon as the wine is in cask, the wine maker must carefully test

the alcoholic strength*, and continue to do so at intervals, carefully

noting the results obtained, while at the same time paying particular

attention to the state of the secondary fermentation. Before this

shows signs of languishing, if unfermented sugar still remains in

the wine, he must rack his wine, well iterating it during the process,

into unsulphured casks, regardless of the degree of brightness or

condition of the wine, while keeping his cellar at as warm a temperature

as possible.

The oxidation will considerably assist the fermentation, and
provided the maximum alcoholic strength be not reached, the wine
will ferment out dry, when it should be again racked, but this time
sulphured. What is the actual maximum natural alcoholic strength

of a wine has yet to be determined, but as a general rule it lies

between 27 "S and 28'5 per cent, proof spirit.

Another factor which most considerably affects the alcoholic pro-

duction is the acidity of the must in the first place, but as the export
market requires wines to be quite abnormally deficient in fixed acids,

it is a point that can only be touched upon in this article. The treat-

ment of the wine when it leaves the vat is also a consideration.

Where continuous presses are in use, a first racking should take
place within two weeks of devatting, or else the wines may be
seriously deteriorated by contact with the heavy lees produced.
When ordinary screw presses are used, the press wine can easily be
kept separate from the rest, and then receive separate treatment.

If our export trade is to be increased and extended, it will be
by improved methods of production and manufacture rather than the
continuance of conservative and systematic carelessness.

*It can be done for him free of charge at any time upon his sending labelled and addressed samples to
the Viticultural Station, Rutherglen.
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UTILIZATION OF VINE-CUTTINGS.

Translated from the Revue de Viticulture, No. 326, hy

M. d'A. Burneij.

Vine-cuttings are, so to speak, a .waste product, they are con-

sidered of little value and are as a rule destroyed. An acre of vines

does not produce a very considerable quantity ; we have often

weighed them and rarely found them average more than 1 lb. per

vine. There is not, thei'efore, a very great weight of cuttings to be
gathered, but the operation is costly and takes time. Whether or

not the cuttings are worth gathering after pruning is what we are

about to consider.

In certain countries where firewood is scarce, the cuttings are of

value as fuel. Ordinarily they are burned, and the ashes—only 2 per

cent, of the bulk—rich in potash and in phosphates, are spread among
the vines.

The cuttings can be used for road making in sandy country, and
also as somewhat primitive drains in moist districts. For the latter,

ditches from 1 foot to 3 feet deep are dug, on the bottom of which is

placed a layer of cuttings.

Besides this simple but very imperfect method of utilization, there

are two other methods of greater and more rational interest. We
mean that of vine-cuttings as a litter and a food for domestic animals.

The problem of the best means of using them for this purpose is now
solved. For some years, that is to say from the date of our first

treating this question in the Revue de Viticulture, many growers have
learned to use all their cuttings as a bedding or a food for their

animals. Seven or eight years have proved the value of this method.

Nothing is more simple than to make the cuttings take the place of

hay or straw. Directly after pruning, and as fast as the operation is

carried out, the cuttings are brought in to be crushed. There are

now several very perfect crushers worked by horse or steam power,

which perform this operation most satisfactorily ; as long as the

cuttings are green the crushers work well, but there is rather more
difficulty when they are dry. They should not be crushed and
stored, but only crushed immediately before being given to the

cattle.

Working bullocks and cows do not at first take readily to this

form of nourishment, but they soon become used to it, and actually

get to like it. To facilitate digestion, rye, flour, or bran may be
added.

Crushed cuttings form an excellent litter, hence an excellent

method of making use of them, and they are therefore a precious

resource which it is wrong to neglect. It is evident that cuttings
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will not take the place of oats, but they contain an important quantity

of nourishing and assimilable matters.

On most vineyard properties there is either an engine or a horse-

works, which could be used during the winter months for the

crushing of cuttings. The "waste of the cuttings is therefoi'e a

mistake.

Note.—M. Gustave Giret, of Beziers, was one of the first to introduce crushed

cuttings for feeding cattle, and he has fed all his working bullocks on them for

years, substituting crushed cuttings for a portion of the hay. Experience has proved,

however, the necessity of including 'a more watery form of food with them, and

M. Giret uses cut mangels and swedes. He says " since my animals have been fed in

this way, I have been able to notice no loss of strength or condition. They appear

even to have more energy than under the old regime." (P. Coste-Floret, Travaux du
Vignoble, pp. 78 et seq.)
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HALF-YEARLY REPORT OF THE STOCK BRANCH.
By J. R. Weir.

Reports received from the various Border and District Inspectors

of Stock bear evidence to the fact that the past season has, from a
grazier's or dairyman's point of view, been a phenomenal one. From
all quarters comes the welcome assurance that grass and water are

everywhere plentiful.

The customary scourge of bush fires throughout the summer, in

one or other portion of the State, has not this season been felt. Where
on the northern areas but a year since nothing but miles of waste met
the eye on every side, there is this year abundance of grass and
water. Dams are everywhere full, and the stock are generally in

good condition.

Possibly the quality of the grass may not be as good this year
as in others when so much rain has not been prevalent throughout
the summer, therefore perhaps the stock have not thriven as well

as their owners might have desired, but the hardships the major
portion of them endured throughout the State the previous season
must be remembered, and consequently had much to make up. In
the southern areas a comparatively dry winter gave place to a late

season ; the rainfall being well sustained during the summer, feed has
been plentiful. The grass throughout the summer south of the
Dividing Range presented more the appearance of a mild September,
and autumn is heralded in with an abundance of green feed on every
side.

Diseases in Stock.

Anthrax.—Only four cases of anthrax have been reported in this

State during the past season, each of which was separated from the
others by a considerable number of miles. In the North-eastern
district there were two outbreaks, one in sheep, the other in cattle;

the losses in each case were severe, but in each instance they were
localised to the centre in which the disease appeared. The stock
on these premises were promptly vaccinated, and the deaths checked
on the property on which the cattle were grazing. With the sheep
the mortality did not cease, but the deaths after vaccination were not
due to anthrax, as proven by post mortem specimens submitted to

Dr. Bull for bacteriological examination, who failed to find the bacilli

except in one case, and then in a very mild degree. The sheep in

question were old broken-mouthed ewes, and the strain on them in

suckling their lambs was answerable for their deaths. In the
Western district the outbreak was very severe in one case, but was
checked at once, as in the cases previously cited, and there was no
further trouble after vaccination. The other case reported caused but
little loss. In order to check the spread of the disease the usual
measures, which have been found effective, were resorted to in
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dealing with the carcases and lands upon which these stock had been

grazing.

Actinomycosis.—Reports furnished by the various inspectors of

stock, show that this disease has not been so prevalent as it is in dry

years, and owners are becoming alive to the fact that in its incipient

stages it yields to treatment very readily. A few long standing cases,

however, came under the notice of the inspectors, and were at once

dealt with.

Pleuro-pneumonia.—From five different localities reports have
been received of the presence of this disease on fourteen holdings.

While inoculation, when pure fresh virus was used, proved efficacious

in preventing the spread of the disease, and proper attention was
paid to the tails of the animals inoculated all went well, but where the
virus used had not been good, or the operation performed in a rough
manner, the tails of the animals so treated assumed enormous pro-

portions through blood poisoning supervening, and in consequence
of this in some instances owners shot their cattle, as, in their

opinion, treatment was useless and would only prolong pain to the

unfortunate animal. Inoculation has been proved throughout Aus-
tralia to be an invaluable prophylactic against this disease when due
attention is paid to (a) the quality of the virus used, (b) handling the
animal to be operated on quietly, (c) taking care not to injure the

bones of the tail with the instrument (which should be thoroughly clean

and frequently disinfected) with which the puncture or incision is made,
and {d) attention to the tails afterwards. Due attention being paid
to the foregoing details, no trouble will ensue, disregard or neglect

of these will bring a train of worry and loss to the owners.

Tuberculosis.—There seems to be a marked decrease in the number
of cases of this disease which have come under the notice of
inspectors. It may be that the number of animals affected is less

than in former years, or that owners of such animals, yielding to the
advice given them by inspectors, destroy them, instead of, as in

former years, either keepmg them hanging on in their paddocks, a
source of infection to other animals, or offering them for sale in the
market yards.

Mortality in Calves.—In several districts there have been reports

furnished stating that the mortality in calves has been up to the
usual percentage to which they are subject, more especially weaners.
What is locally known as black scour is answerable for very
many of the deaths, while, in some cases, pleurisy claims its victims.

Owners have themselves to thank very often for their neglect of

young stock, cruel alike to the survivors and those that succumb.
White scour, fortunately, has not been prevalent.

Worms.—One or two cases only of this trouble have been reported
during the past season as having occurred throughout the State, and
it seems highly probable that in localities where losses have occurred
previously, owners have taken precautionary measures to prevent
further trouble.
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Other Diseases.—No losses are recorded from fluke or liver-rot,

but accounts of various other diseases of a non-contagious nature have

been received and investigated. From one district a case involving

tlie loss of some sixty sheep from vegetable poisoning has been dealt

with. On the matter being reported, Inspector Lawler conducted

post-mortems on some of the carcases, and was of opinion that poison

obtained from some herb in the pasture was the cause of the

mortality. Bacteriological examination of specimens submitted to

Dr. Bull substantiated this opinion, no bacilli likely to cause fatal

results being found by him. Death still continuing in the flock,

Mr. Runting, V.S., was instructed to deal with the case, his finding,

as the result of three post mortems, was that death was due to

vegetable poisoning, and several plants were forwarded to Mr. Lueh-
mann, F.L.S., Government Botanist, and none of them, in his opinion,

wei'e noted poisons. The sheep were removed to another pasture and
the deaths ceased. It is but right to add that as the greater part of

the laud was ploughed down before any botanical specimens were
collected it is more than probable the plant which caused the trouble

was ploughed in, and consequently lost. Water from which the animals

drank was analysed by Dr. Howell, but no trace of arsenic, phos-
phorus, strychnine, or cyanide could be detected.

Horse Ailments.

This animal seems to have had considerable immunity from
disease during the past season. In but one instance has a report

come to hand of any serious trouble, and then only from the Northern
district, where the animals had suffered so much during the previous

season from want of feed, and the scanty supply received being of an
innutritious nature. The case was investigated by Inspector Cother, as

soon as information was received, and he ascribed the trouble to

rickets. The affected animals were chiefly yearlings and two-year-

olds, whose dams either had died after foaling, or if they lived were weak
from the disastrous period alluded to. As soon as the grass matured
the trouble ceased.

Swine.

Since my last report the swine fever epidemic has been gradually

dying out, and there is every hope that if owners take this matter in

hand with a determination to stamp the disease out they will even-

tually do so. Legislation is powerless unless those interested lend

their assistance ; if, on the other hand, they persist in shirking their

responsibilities the disease will be ever present. At the present time

there is an undoubted subsidence of it. The pig is an important unit

in the wealth-producing power of the State, and is deserving of more
consideration, both in regard to quarters and food than is generally

accorded to him. In the opinion, evidently, of many owners no
quarters are too foul or dirty, and no food too putrid or disgusting

to offer the animal. In the face of this treatment it is not to be
wondered at that the constitution of the animal, through successive
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generations of ill-treatment, becomes at last a prey to typhoid and
pneumonic affections. Preventive measures should be adopted to

at least check this condition of affairs, such as clean, warm beds,

shelter from wind and rain, together with proper food, and the

results obtained will repay the change.

Inspectors' Work.

The season just closed has been a ])articu]arly heavy one for the

staff of this branch, in connection with the inspection of imported
stock, markets, piggeries and reported outbreaks of disease

throughout the State. Within the State, since July last, 147,758
cattle have been inspected ; of this number 87 were killed and 78
isolated, making a total of 1(35. Those animals which were killed,

were destroyed on account of pleuro-pneumonia, tuberculosis, and
actinomycosis in an aggravated form.

Imports of Foreign Stock.

Horses.

For the period under review 25 horses have been imported from
England and India. From the former country five very fine draughts
have been introduced by Mr. S. W. Gibson. Photographs and descrip-

tion of these animals will be found in this number of the Journal.

Cattle.

Eleven head of cattle have, since my last report, arrived here from
England, of the Shorthorn and Mersey breeds. Sir Rupert Clarke

and the Messrs. Chirnside being the principal importers.

Sheep.

Some very valuable Shropshires, consigned to Messrs. J. M. Peck
and Sons, arrived here within the past few months. In all 119 have
been imported from some of the leading flocks in England, and
should tend to produce an animal well adapted for export as a freezer.

The quality of these animals may be judged when it is stated that

many of them have since been exported into other States.

Dogs.

Twenty-six dogs of various breeds have been imported from
England, China and Japan during the currency of the period dealt

with herein. Yorkshire terriers seeru to have the greatest number
of fanciers. Japanese spaniels and Chinese pugs also have been
favored.

Pigs.

Three were introduced from England during the past season,

these being of the Tamworth variety, and arrived to the order of Mr.
Chirnside, Werribee Park.
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TREATMENT OF BOTS IN HORSES.

By A. A. Broii-n, M.B., B.8.

Bots, which are larval stages in the development of the bot fly

{Gasterophilus equi) , inhabit the stomach of the horse. The stomach
of the horse is divided into two parts. The left half is covered with
a lining which is a prolongation of the lining of the gullet, and is pale

in color, and does not secrete gastric juice. The right half is lined

with a reddish velvety membrane, and secretes the gastric juice.

The bots reside in the left half of the organ, and they remain there

during the greater part of autumn and the whole of winter.

Bots present several phases in their development.

(l.'i In the first stage the eggs are found adhering to the hairs of

the horse. The eggs are usually deposited by the tly on those parts of

the body of the animal readily accessible to his tongue, and on licking

his skin he removes the eggs and introduces them into his stomach.

(2.) The egg undergoes the next stage of its development in the

stomach, and attains the grub or bot state. In this stage it maintains

its existence in the stomach.

(3.) About the beginning of spring the bots spontaneously leave

the horse's stomach to undergo the third or pupa stage in the

ground.

(4.) The fourth stage is the winged insect stage (botfly). The
adult flies prevail during summer and early autumn.

As regards treatment, preventive measures are of paramount
importance, and should, as far as practicable, be carried out in those
districts in which bot flies extensively prevail. It is during the
summer and early autumn that the bot fly is seen hovering
about horses, always on the alert to dart down upon its victims and
deposit its eggs. The female has an arrangement (ovipositor) which
is a tubular prolongation of its body, by means of which it can
readily attach the eggs to the hairs of the horse by a glutinous sub-
stance which is secreted at the time of the deposition of eggs. Bot
flies make swift darts down upon horses and probably deliver a blow,
but they do not sting. At those seasons when bot flies prevail those
parts of the horse that he can reach with his tongue should, if

practicable, be examined, and if eggs are observed adhering to the
hairs they should be washed oft" with a 5 per cent, solution of caustic

potash. The alkaline solution dissolves the glutinous substance that

binds the eggs to the hairs.

During the summer aiid early autumn, as a preventive for bots,

horses should be kept closely clipped and a 5 per cent, solution of

valei"ianate of soda in any crude paraffin oil should be rubbed over
those parts of the body accessible to the tongue. Besides valerianate
of soda, other substances, such as the fluid extract of asafoetida.
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eucalyptus oil, uiid formalin, which communicate pungent and persis-

tent odours might be given a trial to ward off the flies. It has been

observed that the flies dislike certain odours, and trials in the direc-

tion indicated are worthy of being made. One rubbing with paraffin

oil will last fully a fortnight, providing weather be dry. In fact,

clipping close the hair over those parts accessible to the tongue should

always be done, as then the flies would have a difficulty in effecting a

lodgement of the eggs. Moreover, when clipped, the parts can be

more readily anointed with the paraffin oil. Crude paraffin oil can be
got for about 4s. per gallon. Birds eat the grubs when they pass

with the droppings, so birds are inimical to the development of the

hot fly. Fowls allowed to scrape about dung heaps will devour the

bots. All droppings containing bots should be mixed with unslaked

lime, and the lime will kill the bots.

When the eggs have been introduced into the stomach of the

horse they there develop to the bot stage, and efforts must be made
to rid the animal of the invaders. Some time ago the late Dr. Moore,
of Beulah, approached ine concerning the way horses in the district

were scourged by bots, and I recommended him to carry out a treat-

ment which I had long advocated, and he subsequently reported to

me that he was astonished at the result. Preliminary to the admini-
stration of the specific the animal is deprived of food for a few hours.

No food is administered, say, after about 4 o'clock in the day treat-

ment is commenced, but the animal may be allowed access to water.

At night a pint of raw linseed oil is given, and on the following
morning a drench is administered consisting of

Bisulphide of carbon . .

.

40-60 drops.

Oil of turpentine ... ... 2 teaspoonfuls.

Ether ... ... ... 1 teaspoonful.

Beer or milk ... ... 1 pint.

An hour or so after the administration of the drench a warm bran
mash should be allowed.

The bots inhabiting the stomach will be poisoned witu the fumes
of the carbon bisulphide, and will be expelled dead. After three or
four days have elapsed the treatment should be repeated to see if any
of the parasites have remained behind.

Pure bisulphide of carbon is a colorless liquid almost insoluble in
water, but is soluble in oils and ethers. It undergoes alteration in
the light, so it must be kept in a dark place. It is, moreover,
extremely volatile and inflammable, and must not be brought near a
flame, as an explosion would ensue.

As a remedy for expelling bots gasoline also has a value. One
ounce of gasoline in a pint of raw linseed oil or milk should be given
to a draught horse. The dose should be repeated every day for three
days. Nearly all vermifuges are more or less poisonous in one way
or another, but, if properly used, they are not particularly dangerous.

If any untoward symptoms occur after giving the bisulphide of
carbon drench, a pint of milk containing four teaspoonfuls of baking soda
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should be given, and if any occur after the administration of gasolene,

2 teaspoonfiils of aromatic spirits of ammonia in a pint of milk

should be administered.

The treatment of bots in the rectum (the larvae of the Gasterophiliis

hsemorrhoidalis) consists in the injection of a solution of common
salt or of quassia water. Raking out the rectum can also be resorted

to for removing the parasites.
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A UNIQUE SHIPMENT.

Mr. James Kilpatrick, Craigie Mains, Kilmarnock, has made quite

a unique shipment of high-class pedigree Clydesdales to Mr. S. W.
Gibson, Fenwick Stud Farm, Yan Yean, Victoria. Mr. Gibson
stipulated the three mares were to be in foal to three champion
stallions, Hiawatha, Baron's Pride, and Baron of Buchlyvie.

(1) The stallion Mazawattee (10,817) is by Royal Favorite out of

a Brooklyn mare, and during the past season had the Dundee and
Carse of Gowrie premium. He is bay in colour, and a big-sized,

massive horse of fine quality, with very flash legs.

(2) Royal Title (11,925), brown stallion, bred by Messrs. Crocker
at Fyvie, is by Prince Thomas out of Eveliue, by Garnet Cross.

He has grand feet, clean bones, plenty of size, and is rising 4 years.

(8) Lady White, rising 4 years, is a bay mare bred by Mr. Frame,
Greenfield ; is by Hiawatha out of a Sir Everard mare. Had an
unbeaten career as a 3-year-old, and is expected to prove in foal to

Baron of Buchlyvie.

(4) Lady Horatio, brown mare, 7 years, by Goldmine out of Lady
Grace Rowan, bred by Colonel Stirling, and has been stinted by
Hiawatha. She is a stylish, quality-boned mare, with beautiful
action, and fine feet and legs.

(5) Donna Roma, brown mare, by Macgregor out of Young Sarah
Bernhardt, is of great size and quality, and has been served by-

Baron's Pride.

The Scottish Farmer.
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TOBACCO EXPERIMENTS AT EDI.

By Tf'inpk' A. J. Smith.

Preparation and Treatment of Seed Beds

The work of preparing seed beds at the Government Tobacco
Farm was commenced in June, 1902, by burning a quantity of bush
timber, bark, etc., on the sites chosen, both on the high land and
the flats. This practice is to be recommended, as it not only enriches

the soil, but all vegetable seeds are destroyed, and much labor is

saved later on in weeding the beds when the plants are growing,

whilst some of the earliest and best plants were taken from the burnt

beds. After burning, the surface was carefully raked over to remove
all lumps of ash, stones, etc., and the soil dug over to a depth of five

inches, and left in a rough state to sweeten by frost and weather. A
month later the beds were formed about 6 inches in height, and 3 feet

in width, the soil being well worked and pulverised. Other beds
were made level with the surrounding surface, also some with the

tops arched and well raised, and some with flat tops. Seeding was
commenced on July 27tli and continued, at intervals of two weeks, up
to September 16th. The early sown beds produced the strongest and
best plants, being better rooted than those of later growth. The
level flat beds were the most successful, but it must be remembered
that the season was the driest known for many years and plants were
grown in low-lying places which could not have been attempted in

ordinary seasons, and careful growers should try different localities

and aspects so as to be prepared for wet or dry years.

Various coverings were used for the purpose of protecting the

young plants from frost, insects, wind, etc. The old practice of

covering with straw or grass laid on the top of the bed until the

plants were fairly strong was tried. Other beds were enclosed with

a wooden frame made of boards 18 inches high, and cheesecloth

supported by battens stretched across. Beds were also sown under
glass cover, with a close frame surrounding them.

Of the three systems, that of covering with cheesecloth, and
enclosing with boards or logs, is undoubtedly the best. The plants

are well protected from frost, hail, cold winds, and sudden changes,

they require less watering and insects cannot reach them so readily.

Care should be taken to harden the plants before transplanting, by
exposing them for a few hours daily without the cover, beginning in

cloudy weather if possible. The glass covered plants are apt to grow
too fast, with a long stem and small root, and do not stand trans-

planting well.

The plants grown under straw or grass are much subject to

damage by insects, and severe changes of weather. When
successful they transplant well, being hardy, but are later in reaching
the transplanting stage. The cost of covering with cheese cloth is

slight, and 40s. will provide sufficient to cover beds enough for 7 or

8 acres, the same cover will last two seasons, and the saving in labor

by watering and weeding is considerable. Plants grown on thg
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upland, with a fair percentage of clay and a northerly aspect were
best, while those on the flats did not thrive well owing to the sandy

nature of the soil, and the drought, though constantly watered. The
beds seeded on August 6th were the first ?ivailable for the field. The
use of superphosphate, sulphate of lime, and complete manure, was
tried separately on beds before seeding, the superphosphate having a

marked effect in assisting the growth of the plants.

The same experiments were carried through in the season 1903-4,

which was a wet one, and the raised beds on the flats produced the

soundest and best plants, those under cheese cloth cover being again
the most successful. The clay soil of the upland held the moisture too

long during the wet season, and plants were not so good from those

beds as in the previous year, being also first to take the mould. In
order to provide against the different seasons, it would be wise to

have beds on both high and low land, some in well drained situations,

others in places where the moisture will not escape too rapidly.

Blue Mould Experiments-
In the season 1902-3 no mould appeared, but in 1903-4 the mould

was very bad, and destroyed all the plants on some of the farms.

Plan of Seed Beds.

BURNT. UNBURNT.

Level beds.

Raised beds

Beds treated with bluestone

i lb. to 10 gals.

Beds treated with boiling
water

Beds untreate'l

Seed sprouted prior to sowing 6

Beds treated with super-
phosphate

Beds treated with complete
manure .

.

Beds treated with sulphate
of lime

Beds treated with . .

Beds treated with .

1
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Of the experiments shown here, the beds treated with a

mild sohition of bluestone were the last to take the disease, and

suffered least, especially those under cheese cloth covers. The
covered beds treated with superphosphate were next best. The
burnt beds and those treated with boiling water matured first, and

had less weeds than the uuburnt and uncovered.

The mixture of 1 lb bluestone, 1 lb. lime to 10 gallons of water

proved too strong for the seed, and very little germinated, and it is

also too stroDg for spraying the plants. Lime and sulphur treatment

had no apparent effect, either in treating the beds before seeding or

after the plants were well up. Kerosene emulsion was also tried

after the disease appeared without effect. Plants grown under glass

were delicate and transplanted badly.

Raised beds in wet seasons and level beds in dry are best.

Sprouted seed is useful if late in seeding, as two weeks can be

gained by so treating. Good results can also be obtained by manuring,

the superphosphate being the best fertilizer used.

Beds high up in the hill with a northern aspect did fairly well,

and should always be worth trying when possible. All the experi-

mental beds for prevention of mould were seeded with one variety,

viz., Hester, on August 24th.

Variety Tests.

Sixteen varieties were tried in all, 12 of which were pipe or manu-
facturing tobaccoes, and four cigar. The names of the former were :

Hester, Hyco, Conqueror, Lacks, Blue Pryor, Granville Yellow,

Colonial Broad Leaf, Virginia India, Long Leaf Gooch, Dark
Virginia, Carolina Yellow, and Kentucky Burley. The first seven

of these did well, but the last five failed partly owing to the dry

season, and the seed also, which was recently imported, was I think

very old. The Conqueror, Lacks, and Blue Pryor were the first

ready for putting out in the fields and the Hester and Colonial Broad
Leaf a few days later. The Hester is, in my opinion, the best of the

pipe varieties yet tried, having a nice heart-shaped leaf, not too large,

with small mid rib. It matures early, and cures a brighter color than

the others, while it is also an easy plant to handle, the leaves growing
well apart on the stem. The Conqueror is also a nice tobacco, having
s, pointed leaf, growing a long distance between the leaves, curing a

red color. The Lacks and Blue Pryor are fine heavy tobaccoes, and
would give large yields, but the mid-rib is coarse, the same remarks
applying to the Colonial Broad Leaf. The Granville Yellow and
Hyco are not such robust growers as any of the former, but have nice

quality and would grow bright tobacco on a lighter class of soil.

Of the cigar varieties, viz., Comstock Spanish, Connecticut Seed
Leaf, Sumatra, and Cuban Havana, the three first thrived well, the

Cuban Havana seed failing to germinate. The two first-named are

strong growers, the Connecticut Seed Leaf being a heavy yielder,

with leaves growing close together on the stalk. It is slow in
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maturing, and cures browB, but grown in the field on heavy rich soil

is too coarse. The Comstock Spanish is not such a heavy yielder,

the leaves growing cleaner on the stalk. It matures fully two weeks

earlier than the other varieties, and cures a, light brown, with a nice

aroma. The Sumatra is a delicate grower, curing a lighter color

than the others, matures fairly early, but, from a short experience^

does not appear to stand our climate well.

Cigar Leaf Grown Under Cover.

The experiment of growing cigar leaf under cover, " a practice

largely followed in America," was attempted with most satisfactory

results. The building was made of bush timber, i) feet in height and

Cigar House at Edi.

30 feet square, the sides and roof being covered with cheese cloth-

The cost per acre, in America, is estimated at £70, but I believe

that where bush timber is available this estimate could be much
reduced. The life of the cheese cloth is two years, while that of the

frame would be five or six years. The varieties used were Comstock
Spanish, Connecticut Seed Leaf, and Sumatra. The report on these

tobaccoes by the Statps Tobacco Co. was to the effect " that they were
the best samples of Australian cigar leaf ever submitted to them,
and they would be prepared to purchase a large quantity at a price

payable to the producer, allowing for the extra cost of growing
under cover."
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The texture of the leaf was much finer, the ribs much smaller, and
the leaf sounder owing to the protection from insects and weather.

The crop would be safer as there is less evaporation and a smaller

rainfall would suffice. The plants start better as they are not subject

to the direct rays of the sun when first transplanted. The work of

keeping down grubs is not so great, and the damage from wind
and frost is avoided. Therefore, when once the structure is erected,

much of the ordinary labor of attending the crop is lessened, the

leaf grows large, but of much more delicate texture than that in the

open field, and 1 am of opinion that a still better quality leaf could be

grown in this way upon a lighter description of soil.

Soils.

The soil on which all the experiments have been carried out, is a
rich black alluvial Hat with a large percentage of sand on the surface,

especially in patches, with a heavy dark subsuil containing rather too

much clay. There is a large area of similar soil in the North-Eastern
district, but there are lighter descriptions of soil on the flats and
uplands which I believe would produce a better quality of leaf. The
variety of soils in the district extending from the Broken River to

the Murray is very great, and by choosing the better varieties of

tobacco to suit the different soils a very superior leaf can be produced
to that hitherto grown. The tendency of most growers, in the

past, has been to grow the heaviest yield, without sufficient regard to

quality, the complaint of the buyers being that Victorian leaf is too

coarse, and this can be obviated by attention to soil and variety. It

has been proved that improved kinds will thrive equally as well as

the old types. The change of seed would in itself be an advan-

tage. During the season, 54 growers have been supplied with seed

of better types from the farm.

Summary.

Several important results have been obtained through the experi-

ments carried out at the Government farm during the past year. In
the first place it has been shown that the finer classes of tobacco can
be successfully cultivated, and the adoption of these varieties must in

itself greatly improve the quality of Victorian leaf, provided the

soils are chosen to suit the variety, or vice versa.

Also, it has been proved that, by proper care and conditions, a
good cigar leaf can be produced at almost the first trial, which the

manufacturers are prepared to buy at payable prices. And though an
absolute cure has not been discovered for the blue mould it has been
checked to a great extent, and by using good judgment in choosing
sites for seed beds, and the treatment of the soil by burning before

seeding, and covering with cheese cloth, even in a bad year for

the disease, sufficient plants can be obtained to plant out the plot.
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Much further good could be done if growers in the various

districts would undertake to grow the different varieties of tobacco,

cigar and plug, in order to test their suitability to their particular

soils, also fresh seed of chosen tobaccoes from America would be
advisable.

Tests are now being made of leaf, from each of the 15

manured plots, by the manufacturers in order to ascertain the eifect of

the different fertilizers on flavor, fire holding capacity, ash and other

points, results of which are not yet to hand. Much credit is due to

the men employed on the farm, Messrs M'Crindle and Owens, for

their close attention to the detail work, which was considerable, and
the interest taken by them generally to make a success of the experi-

ments.
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A NEW APPLE PEST.

By G. French, F.L.8., F.E.8., F.B.H.8.

The Apple-Tree Hanging Moth.
(Charagia lignivora. Lewin.)

Order. Lepidoptera. Family, Hepialidse.

This new pest of the apple grower has been brought under my
notice for the first time by Mr. Grant, the well-known orchardist of

Pakenham, the specimens herein figured having been reared by
myself from examples found in the orchard above-mentioned.

The fine family of the Hepialidae is by no means an extensive one,

although of universal distribution, and comprises some of the largest

and most beautiful moths known to science. In Victoria, the genus
Charagia is represented by three species only, the moth under notice

being the smallest of the three. In New South Wales and Queens-
land, however, the genus is more largely represented, the two
largest species, C. ramsayi and C. mirahilis being amongst the most
beautiful insects in existence.

Unfortunately for our forests these insects are, whilst in the

larval stage, terribly destructive to the native timber, and the death
of some of the most valuable trees may be traced to the depredations

of several species of the genus under notice. The species of this

genus are mostly very variable, and as a rule, the sexes are much
unlike each other both in shape and color. It is not proposed to

enter into technical details as the figures shown are life size and have
been drawn from nature. The female deposits her eggs, which are

numerous, almost anywhere, and as Mr. Hudson remarks, quite in-

discriminately, and the young larvse have early to shift for them-
selves. They commence at once to eat into the bark of the

trees attacked, but in the meanwhile many of these tiny grubs
probably fall an easy prey to ants of many kinds which may be
seen both by night as well as day crawling up and down the stems

of our native trees in search of food.

In forest country, the dust-like swellings as showu on the plate

may be noticed on various native shrubs as Hazel [Pomaderris)

,

Cassinia, Helichrysmn, and several species of Acacia and other plants,

but until Mr, Grant made the important but unpleasant discovery

that these grubs were destroying his apple trees, no one, so far as I

am jiware, had ever suspected that this moth would be added to our
list of formidable orchard pests.

When a tree shows any sign of the oval-shaped swelling, shown
in the plate, no time should be lost, as the larvas tunnel quickly, and
usually work downwards, and also remain for a long time in the
wood.
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It will be noticed by referring to the plate, that when newly

emerged from the pupas, these moths have the singular habit of

clinging to a branch and suspending themselves therefrom. 1 have

known the moth to remain for hours in the same position, leaving for

flio-ht when night came. 1 am pleased to be able to say that Mr. Grant,

although surrounded by bush and bush insects has succeeded in

stamping this pest out of his orchard. These moths, it may be men-

tioned, are rarely seen in daylight, and although supposed by many
to be of rare occurrence, the insect is far from uncommon. In New
South Wales, Leto staceyi has its home, and as this splendid moth is

sometimes from 9 to 10 inches across the wings, and the grubs of a

proportionate size, it will be readily understood what enormous

damage is done by these to some of our finest timber trees. As to

the apparent scarcity of this moth, I think it may safely be asserted

that ants, of all other insects, are responsible for the task of keeping

this and other pests within reasonable bounds.

Prevention and Remedies.

On page 114, Part I. of " Tlie Dedructioe Insects of Victoria,'^ the

following instructions for use against the Cherry-borer are given

by me, and will sufltice for this species also.

" Remove, or if possible have removed, all old and badly infested

wattle and other trees growing in the vicinity of the orchard. Give

the tree when dormant a spraying or two with either kerosene

emulsion, tar water, Quibell's mixture, phenyle, or any other solution

which would tend to make the flavour of the surface of the bark un-

palatable for the female to rest upon for the purpose of depositing

her eggs. After pruning, paint the stumps with a solution of tar

and grease. Remove all loose bark, and daub with a common
whitewash or similar kind of brush any of the solutions into the

crevices or crotches of the tree ; and to prevent the larvae from
descending from one tree and ascending another, a good plan

would be to paint the lower portion of the stem with a mixture of

kerosene, lime, tar, and grease.

When the presence of this borer is suspected, first clear away the

sawdust-like matter before mentioned, the removal of which will

indicate the direction taken by the grub, but as the holes are usually

made in a horizontal position, the ordinary method of spraying should

be somewhat departed from. If the spraying pump and nozzle be
used, project, with as much force as can be commanded, the liquid

into the hole, being guided by the direction taken by the grub.

In gardens where there are but few trees, small pieces of stick

dipped into a mixture of tar and carbolic acid (three parts of the

former to one of the latter) could be driven into the holes, which
will in most cases, cause the grub to shrivel up at once and die.

In large places this method would be, perhaps, too tedious, still the

services of children might be utilized with advantage for this pur-

pose, as the little sticks could be prepared by night around the family
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fii*e ; and any active boy could go over a large number of trees in a

very few days. The little sticks, as also the solution, could be carried

in an old billy-can in front of the operator.

As the grubs of this moth, if not destroyed, remain a long time in

the trees (how long has not, I believe, been well ascertained) it will

be all the more necessary to tackle them at once, as prevention is,

after all, better than the cure.

The use of a lamp, such a one as is figured [in the book referred

to], might also be tried with advantage in capturing the moths, both

males and females, which, as a rule, are not numerous.

The forcing of steam into the holes made by this and other boring

insects would, I feel certain, be of great benefit, and as the moth
itself is not of a small size, and by its colour is somewhat conspicuous,

there should not be much trouble in combating the ravages of this

pest.

Old and abandoned orchards are fertile sources of infection, and
should be carefully watched by growers and by all interested in fruit-

growing as a profitable industry."

Explanation of Plate.

" Apple-tree Hanging Moth."

{Charagia lignivora), Lewin.
Fig.

1. Apple-branch showing larva in bore, also

covering partially removed.

1a. Covering of young larva, burrow.

2. Pupa.

3. Perfect insect, female.

4. ,, „ male.

o. ,, ,, ,, at rest.
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TWO NEW FUNGI PARASITIC ON SCALE INSECTS.

By D. McAlpine.

Insect-destroying Fungi-

In recent years considerable attention has been devoted to the

study of the fangi parasitic upon insects, and especially because of

the possibility that some of them may be pressed into service for

destroying" insects injurious to crops and trees. In the January
Journal some particulars were furnished of a parasite of the codlin

moth and now descriptions are given of two new species, belonging to

the genus Microcera, parasitic on scale insects. Of these two
species, one has been found upon a scale infesting a Eucaljptus in

Tasmania, and the other upon a similar parasite of the scrub box-
wood {Hymenatithera dentata R. Br.) Though neither of these have
been met with upon the scales injurious to our fruit trees, it is still

possible that one or the other may be induced to attack some of these.

We know so little about these fungi at present that until further

opportunities for their study are aiforded we can only point

to the possibility of their usefulness, and instance a closely related

species which has done good work in combating the San Jose scale in

parts of America.

Professor P. H. Rolfs, ^ of the Florida Experiment Station, in

1897 tirst brought under notice this closely related species {Microcera

coccophilaj as a vigorous and effective ally in checking the destructive

San Jose scale. He was able to infect the scale with the fungus and
thus to spread the disease.

Then S. A. Forbes - State Entomologist of Illinois Agricultural

Experiment Station, in 1898, carried out a number of inoculations

and was able to report as follows :

—" As a result of this field-work

with the above-mentioned fungus disease of the San Jose scale it is

evident that the distribution of M. coccophila, under conditions
prevailing in southern Illinois this year, is likely to prove a valuable
adjunct to more energetic measures for the destruction of this insect.

Indeed, we may go so far as to say, that if the scale should finally,

become a permanent resident of this State, it is quite possible that this

and similar enemies will form a permanent check upon its multiplica-

tion, such as to reduce its injuries to comparative insignificance."

This species is not only common in Europe and America on various
scales, but was reported from Queensland by F. M. Bailey, Govern-
ment Botanist of that State, upon a scale of the lemon, and later

J. H. Maiden, Government Botanist of New South Wales, forwarded
to me numerous specimens upon the red scale of the orange

1. Florida Experiment Station, Bull. 41 (1897).

2. Illinois Agricultural Experiment Station, Bull. 56 (1899).
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{Aspidiotus coccineusj. Seeing the great variety of scales upon
which this species is found it seems by no means improbable that

one or other of the new ones here recorded may be found to

possess some economic importance. I hope to be in a position to

carry out cultural experiments with both of these fungi, and so test

their practical value in the destruction of scale insects. No benefit

is likely to accrue from haphazard methods, hence careful study and in-

vestigation must go hand in hand with the provision of the necessary
facilities for work of this nature.

The Tasmanian Species.

The first of the new species was kindly sent to me for naming by
Mr. A. M. Lea, Government Entomologist of Tasmania, upon an
undetermined scale of a Kucalypt. It appears in the form of small

pink tufts protruding from beneath the scale, and continues its growth
even after the bark is removed from the tree, as a number of these

pink tufts developed on the specimens sent from Tasmania when kept
moist, thus showing how readily it might be propagated.

The technical description is as follows :

—

Microcera tasmaniinsis n. sp.

Conspicuous salmon-pink tubercles of cheesy consistency, either globose or cup-
shaped, shortly stalked or subsessile, generally confluent in irregular masses and
enveloping scale-insects, 1-lJ mm. in extent.

Conidiophores pink in the mass, hyaline separately, branching unilaterally or
alternately or often bifurcating, bearing conidia at apex of each branch, 2J microns* broad.
Conidia hyaline, fusiform, generally curved, 3-septate, not constricted at septa,
40-45 X 5^-6 microns.

On ^s/iViJo/Ms 5^. on Eucalyptus bark. July 1901. Tasmania (Lea).

It differs from M. coccophila in the conidia being 3-septate and
only about half the length and in the spore-tufts being salmon-pink
instead of deep brick-red. I am indebted to Mr. C. C. Brittlebank
for the drawings which are reproduced in the first plate.

The Victorian Species.

The second species was collected by Mr Chas. French, Jnr., on
mussel-scale infesting the scrub boxwood near the Yarra at Ivanhoe.
The bright pink tufts or tubercles were exceedingly numerous on
many branches, nearly every scale being attacked so that the
affected shrub was a very conspicuous object.

Microcera mytilaspis n. sp.

Spore-tufts bright salmon-pink, fleshy or waxy, pulvinate, confluent in irregularly

rounded or elongated disciform tubercles 1-2 mm. diam. surrounded by barren filaments
which separate at the top so as to expose conidia. Conidiophores pink in mass,
hyaline individually, septate, 2-3 microns broad, very long and branching mostly
unilaterally and bearing conidia at apex.

Conidia hyaline, fusiform, curved, acute at both ends, 5-6 septate at maturity, not
constricted at septa, 45-60 x 5-6 microns.

On scale on Hymenanthera dentata R.Br.

This differs from all the described species in the size and septa-

tion of the spores.

A micron is approximately ag ^Q g of an inch.
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The photographs of this species in the second plate were made by

Mr. G. H. Robinson.

Sections of this fungus show that the disciform body consists of

an envelope of barren filaments, at first completely enclosing the

conidiophores, then, as the conidia ripen, these filaments gradually

separate at the top and expose the layer of conidia. At the base

of this reproductive disc the filaments are united into a short

stalk arising from the fungus-filaments which have replaced the

body of the insect. The mycelium of the fungus at first withdraws

nourishment from the insect until all the soft substance is used up

and replaced by it, then the reproductive bodies are produced which

propagate the fungus.

Explanation of Plates.

Microcera tasmaniensis McAlp.

Fig. 1. Piece of Eucalyptus bark showing scale insect attacked

by fungus ... ... ... ... ... X 2

,, 2. Test of scale insect with fungus ... ... x about 30

,, 3. Insect with test removed and showing shortly stalked

fungus at margin ... ... ... x about 50

,, 4. Branched conidiophores bearing terminal conidia ... x 540

,, 5. Mature conidia detached ... ... ... x 640

Microcera mytilaspis, McAlp.

,, 6. Small branch of Hymenanthera dentata R. Br. with

species of mussel-scale (Mytilaspis) destroyed by
the fungus ... ... ... (natural size)

,, 7. Cross-section of branch showing growth of fungus

from beneath the scale ... ... ... x 75

,, 8, Cross-section at a later stage showing disc-like shape

of fungus ... ... ... ... ... X 75
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THE ORCHARD.

By Jas. Lang.

The gathering of the fruit now being finished, it is necessary to

get ready for the winter's work. When gathering the fruit note
should have been made of worn-out or worthless varieties of fruit

trees, with a view to heading them back in the spring, and regraftiug

with more suitable kinds where the stock is healthy and free from
disease. In this way old, healthy trees can be given a new lease of

life, and produce fruit more adapted to the requirements of the
market.

New Plantings.

Where it is intended to make new plantations of fruit trees the
ground should be broken up at once, as early planting is always to

be recommended. Lists of the best varieties of fruits to plant were
given in the July (1903) number of the Journal.

Citrus Fruits.—Now is a good time to plant citrus trees, as, the

ground being warm and moist, they take root at once, before the cold

of winter sets in. The old Lisbon lemon is still one of the best to

plant, and does well south of the Dividing range. Oranges require a

hotter climate than lemons, and succeed well in the warmer parts of

the State.

Strawberry plantations, if now made, take root at once, and where
strong plants are put out a fair crop may be had the first season.

Draining.

The draining of orchards is a matter that does not receive the
attention that its importance demands. In most districts where there
is a heavy rainfall it is essential that the ground should be drained.
Where orchards are drained it is more easy to combat the various
fungus diseases that attack fruit trees, while a more healthy and
vigorous growth is promoted. Drains should be not less than two
and a half feet in depth, and laid with the ordinary draining tile.

Two and a half inches in diameter is a good size. Where tiles cannot
be got, stone broken like rough road metal may be used, a depth of

one foot being put into the drain ; this will last for years without
choking.

Insect Pests-

The codlin moth bands will require to be removed and scalded,
dried, and put away ready to be put on again next spring. Scrape
all loose bark from the trees and fill up with putty any holes or
crevices in old trees, which lessens the hiding places of the grub, and
tends to reduce the number.
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The past summer being very moist, the mussel scale has made more

headway than usual in old orchards, and affected trees should be

dressed with some insecticide to check its progress, such as the lime^

salt, and sulphur wash used in California : Unslaked lime, 40 lbs.

;

sulphur, 20 lbs. ; salt, 15 lbs. ; water to make 60 gallons.

To Make the Lime, Sulphuk, and Salt Wash.

Place 10 lbs. lime and 20 lbs. sulphur in a boiler with 20 gallons

water and boil over a brisk lire for not less than an hour and a half,

or until the sulphur is all dissolved. When this takes place the

mixture will be of an amber colour. Next place in a cask 30 lbs. of

unslaked lime, pouring over it enough hot water to thoroughly slake

it. When it is Ijoiling add the 15 lbs. salt, and when this has dissolved

add the lime and sulphur to the contents of the boiler and cook for

half an hour longer, when the necessary amount of water to make up

60 gallons should be added.



(i. H. KoHnstn, Fhoto.

A FUNGUS PARASITE ON A SCALE INSECT
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GARDEN NOTES.

By J. Cronin.

Flowers and Shrubs.

The principal work during May and June in established gardens

is pruning, clearing, and digging beds and borders, planting, and

preparation of soil for future cropping.

Herbaceous plants and annuals that have finished liowering

should be cut down, and the tops be either dug in, added to compost

heap, or burned. Stools of chrysanthemums should be lifted and

sufficient suckers selected for planting next spring, those of moderate

and firm growth being best adapted for the purpose. Dahlia tubers

should be lifted as soon as the tops have died off, and stored in a

dry, cool place, away from the influence of frost. Dahlias have been

badly aifected by red spider during the season just past, and all litter

from them, and other plants similarly effected, should be collected

and burned. Pruning of roses should be commenced generally

during June, if wood is ripened, and cuttings may be then inserted,

those with a heel from a previous break being preferable. Where
specially fine blooms are desired a heavy dressing of cow manure
should be dug into the beds, and if the soil is sandy a dressing of

heavy loam or clay also.

Bulbs of various winter and spring flowering species, such as

Narcissi, tulips, hyacinths, &c., may still be planted, but no time

should be lost in so planting, as many of the different kinds are

starting growth. The excessive rainfall of the past spring and early

summer caused the death of quantities of plants of all kinds in those

gardens that were not thoroughly drained. This want of drainage

should be attended to at once, and where drain-pipes (through added
freight rates) are expensive the best draining material is charcoal.

Mr. Gowling, manager of Judge Holroyd's Wandin estate, has

drained a portion of the property, using charcoal, with the result that

trees and shrubs that were dying owing to excessive moisture at

the roots, have completely recovered, and are now healthy and

vigorous.

Where wood is abundant, as it is in most country districts, the cost

of such material for draining would be very slight, and would well

repay the gardener for the time and trouble, or expense of charring,

as, in addition to its superiority as a drainage medium as compared
with wood as commonly used, its chemical action on the soil ensures

a healthy growth on all plants. All drains shoidd be at least six

inches into the clay soil.

Deciduous trees and shrubs may be planted during June, and in

the more elevated districts a fine autumnal effect may be produced by
the selection of those whose foliage becomes coloured before falling.
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Of such, the American oaks, Quercus palustris and Q. coccinea, maples of

rarious species and varieties, Rhus typhina, R. laciniata, B. succedanea,

and R. OsbecUi, Viburnum opulus (Guelder rose), and the various forms

of Ampelopsis and Vitis (climbing-) are specially suitable. A point in

favour of the American oaks is that they are not liable to attack by

the oak scale {Planchonia)

.

Vegetables.

In the kitchen garden early varieties of peas and broad beans

should be sown.

The best early market pea is Day's Sunrise, quantities of which

are usually grown in the heavy, loamy soils near Melbourne. It is

always first in the market, and usually commands good prices.

Yorkshire Hero is the next in succession, and is generally the best

main crop pea. Early peas should always be staked, as they are thus

less liable to be aifected by frost and fungus diseases.

Celery should be earthed up some time before it is required for

use. A dressing of manure and salt should be forked into asparagus

beds.

Potato and tomato haulm, cabbage and cauliflower leaves, and
all refuse from plants affected by rust or spot should be burned.
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A TICK PROOF FOWLHOUSE FOR INFESTED

TOWNSHIPS.

By A. A. Brown, M.B., B.S.

The plan, section, elevation, and sketch view have been prepared
by the Public Works Department, and the details of construction

are as follows :—All the corners C as shown on plan should be
constructed of Ij in. x 1:^ in. angle irons split and forked at bottom
and the uprights A in centre of each side, and those carrying roof

marked A on plan and section should be 1 in. x j\ in. wrought
bar iron, and the whole structure should be properly bolted together

with J in. bolts, so as to be capable of being readily taken to pieces.

The door fi'ame should also be constructed of 1 in. x j% in. wrought
bar iron and riveted together and covered with inch mesh wire

netting hung with Hook and eye hinges, and furnished with approved
latch. The cross bracing (as shown on section and elevation) on all

sides should be made on No. 6 gauge fencing wire.

The whole of the outside of the walls and roof should be covered
with 26 gauge galvanized corrugated iron secured to horizontal bars

on sides and roof framing with approved clips at sides and centres of

each sheet at each rail, and the sheets at angles should be bent round
same, and all sheets on sides and roof should have a lap of one
corrugation.

The raking support or stand as seen on section at B forming the

perch should have two uprights formed of angle iron similar to

corners and 1 in. x j% in. arms and brackets, the whole bolted

together. The perches should consist of 3 in. diameter kauri pine,

tarred, and supported on rests, so as to be capable of easy removal.

The cups shown on uprights supporting perches should be made of

metal and strung round the uprights and soldered to them. The
cups should contain solutions of either formalin or phenyle, or

kerosene.

In the centre of the back of the shed one sheet of iron is to be so

fixed with bolts as to allow of its easy and complete removal and
replacement when desired in the summer, so that the sun's rays may
be able to reach every part of the shed. This space (including the

upper portion of sides of shed) should be filled in with inch mesh
wire netting, so that when the sheet is removed the wire netting fills

the opening.

The sketch on the following page gives a general idea of the

construction of the building, and it should be erected to face the
east, and will accommodate about 30 fowls, and if entirely constructed
as described will cost about £12.
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For durability and efficiency corrugated iron is recommended in

the construction, but ruberoid, which is a little cheaper, could be

used; sheets of corrugated iron 8 feet by 2 feet cost 28. 9d. per sheet,

and ruberoid is 24s. 6d. a roll of 72 feet by 3 feet and 1 ply

thickness. Uralite is more serviceable than ruberoid; it is fire-

proof, and is made in strips 6 feet long by 3 feet wide and ^ inch

thick, and is 4fd. a square foot, so each sheet costs a little over 7s.

It is a good material, but its cost may perhaps preclude its general

use, since it is twice as dear as corrugated iron.

-t^r-i^^ec-/ ^ J&^y-

General View of Tick proof Fowl House.

Instead of enclosing the sides with corrugated iron, the building
could be rendered dog and fox-proof by filling in the sides with wire

mesh netting, and if that be done the cost of erection would be
materially reduced ; and in winter canvas awnings could be placed
in position to protect the fowls from cold winds. The iron supports,

iron roof, and iron raking perch, protected by the cups, are the

essentials in the construction to protect the fowls from infestation by
tick. The building should be painted white with Arabic paint,

which would tend to keep it cool in summer.

In the next issue of the Journal will appear a description of a
cheap tick-proof fowlhouse for farmers
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EGG PRODUCTION FOR PROFIT.

By A. Hart.

Egg production is a branch of the poultry industry which can be
practised either by the breeder who has an extensive poultry run or
the suburban resident who has only a limited space at his disposal.
Special inducements for poultry keeping are to be found this season
in the very low prices of grain, pollard, and other foods, and the fairly
remunerative price of eggs.

In starting a yard of fowls for eg^ production it is wise to select
stock from the best laying breeds or strains, and Leghorns are a breed
that can be specially recommended for the purpose. There are
several varieties of them including brown, white, black, buff and pile.
The two first-named are by far the most plentiful and may be purchased
at a reasonable figure. During the past two years a number of
rose-combed specimens have been introduced from America as an
addition to our single-combed birds. The excellent records of these
birds in the laying competition at the Hawkesbury College, N.S.W.,
have brought them prominently before Australian poultry keepers.
Both whites and browns have scored premier honors in these com-
petitions and their average of 190 eggs per bird for 12 months is
certainly a strong argument in favor of the rose-combs. These
results were, no doubt, accelerated by the suitable conditions under
which the birds were kept, as correct feeding, housing, and attention
have much to do with success in poultry keeping.

In starting a yard of, say, 50 fowls for egg production, the
months of May or June can be recommended as a suitable time to
begin. A run 120 feet by 30 feet will be a handy size, and it

should be broken up and sown with prairie or rye grass, allowing
the growth to be fairly strong before letting the fowls on it. In
choosing the ground let the fall be to the east if possible, and see
.that it is well drained. The run should be enclosed with wire
nettmg, and if palings 2 feet 6 inches high are used for the
bottom it will make the run much more sheltered. Trees should be
planted for shade and protected until they are a fair size.

The fowl-house should be at one end of the run and can be
constructed on the lines shown in the illustrations, and must be
facing the east. Slope the roof towards the front and allow it to
project a foot over the wall plate. Spouting should be fixed to
carry off the water. The walls should be closed on both ends and
back and the top portion of the front may be covered with wire
netting 2 feet wide, the remaining portion being closed. Perches
should be placed. about 18 or 20 inches from the ground, fixed on a
vermin proof frame according to model. A row of nest boxes
should be constructed along the front of the house on the outside,
allowing the hens to enter them from the fowl-house. The top of
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Egg Production for Profit. BSO'

the nest boxes should be hinged and the eggs can then be col-

lected easily. Provide shelter at the opposite end of the run.

One corner may be used as a dust bath, and a roof about 6 feet

square will be sufficient cover. A frame about the same dimen-

sions and 6 inches high will form the dust bath, which can be supplied

with a mixture of wood-ashes and sand and a little sulphur. The
scratching shed can be about the same size, and a few loads of

short straw or stable litter on the floor will answer the purpose

required.

A male bird need not be placed with the hens when the eggs are

not required for setting. They will keep much better if not fertilized,

and the hens will also produce more eggs.

To obtain best results from your hens, feed on the following

lines :—Morning meal, one half pollard, quarter bran, and quarter

lucerne chaff or green food chopped fine, mix dry and add enough
boiling water or separated milk to moisten the whole. A wooden
trough, 2 feet 6 inches by 4 feet, and 8 inches high, the front set at

an angle of 40 degrees to allow the spade to be freely used in mixing,
will be found of much benefit. This trough will allow the food to

cool quickly, if required. For mid-day and evening meal heavy
Algerian oats may be given and a handful to each bird for the latter

meal and about half the quantity for the mid-day. Wheat may
be used alternately, giving a slightly less quantity. In the

winter months maize can be given occasionally, taking care to

stop it altogether if the birds are in too high condition. When
birds become too fat increase the supply of green food. Green
cut bone will increase egg production, and about 21bs. of fresh

cut bone may be given twice a week to 50 fowls. It contains

the necessary ingredients for egg formation, and should be regularly

used as directed during the winter months when the weather is

cold and insects, worms, etc., cannot be obtained. Troughs should

be used for feeding purposes, and a plentiful supply of green food,

if necessary. Fresh and pure water should be always available, and
a plentiful supply of grit should be always at hand.

Warmth tends to increase egg production, and both houses and
runs should be specially regulated in this respect.
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A TICK-PROOF FOWL HOUSE.

By H V. Hawkins.

In the tick infested areas of the North of Victoria poultry breeders

have been very seriously handicapped, because it has been almost

impossible for them to add to their already small stock. The late

drought which made feeding a costly matter tended to reduce the

number of fowls kept, and worse still, it gave the ticks an oppor-

tunity of breeding in large numbers, as undoubtedly they do in dry

seasons. At the present time it is next to impossible to rear young
stock.

This prompted the Director of Agriculture to send me on a visit

of inspection, and, at the same time, to try an experiment which

I had previously recommended to the students at the Farmers'

Classes to eradicate this pest. It would not be out of place to

briefly explain the method adopted, which proved successful.

An ^tna lamp, used by plumbers for brazing purposes, was
the main feature in the destruction of the ticks. Added to this

machine was a tray, immediately under the flame, carrying a sulphur

candle, the fumes of which as they rise are immediately carried

forward with the flame and penetrate all cracks and crevices, and thus

many thousands of ticks are destroyed.

The greatest difficulty experienced during the experiments was in

getting at the ticks, which made their hiding place between the

heavy joints of the fowl houses. This necessitated the use of a crow-
bar to ease joints, so that the flames could more readily attack the

parasites. It was found, in many cases, that nests of ticks' eggs
were laid in between pieces of cracked timber thereby making the

job a tedious one, showing it is a mistake to build fowl houses with
such heavy material, and more so when such timber has many cracks
for the pests to gain cover.

To efl^ectively cope with this, the fowl's worst enemy, I recom-
mended that the old houses should be absolutely destroyed, as it

would be quite impossible to make them tick-proof.

It would pay the farmer handsomely to re-start breeding poultry
on sound lines, and at a little outlay. The accompanying plans were
drawn with one object, to afford a safe guide to the erection of a fowl
house proof against the tick, and are worthy of careful consideration.

It will be observed that the house in sketch A is constructed of a
light material, uralite, which is nailed on the inside of a light wood
frame, so that there are no wood cracks or joints to harbor insects,

the uralite fitting close. The only wood seen inside is the floor, which is

raised two feet from the ground, having four legs to support the
whole. These legs, it will be seen, are standing in receptacles which
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are partly filled with kerosene, thereby preventing any crawling

insects from reaching the birds at night as is usual with all fowl

vermin.

Another feature of this house is the perch, which is three inches

wide, thereby preventing the birds from getting crooked breasts.

The perches are quite loose, merely resting on three chips of uralite

which are nailed to the wall. These perches should be removed
weekly, and examined, not only for the ticks (which may occasionally

get in on the birds) but for the red sucker, which plays havoc with
poultry in all districts. Any signs of small white dots on the perches

should be immediately washed over with kerosene, as these small

white eggs will hatch in a very short time (the ticks' eggs are red)

.

It is claimed for the house :

—

1st.—That it is fire-proof. (The brazing lamp may be used
without any fear of fire, as uralite will stand 3,000 degrees of heat,

sufficient to melt steel.)

2nd.—That it is tick-proof.

ord.—That it is much cooler than any other building material

used in constructing fowl houses.

4th.—That by dropping the wire door at night time it is fox-

proof.

5th.—^That the house being portable may be turned according to

weather conditions, thereby saving the birds from the ill effects of

driving wind or rain. Let the opening of the house face the east,

excepting when an easterly wind or rain sets in, which is seldom in

Victoria.

Lastly, the raised tioor of the house affords good shelter for the

birds during the heat of the day.

The cost of uralite is a trifle more than galvanized iron, but it

will amply repay the additional cost.

Sketch B will enable the reader to see at a glance how to con-

struct a smaller house capable of housing, say, 25 birds. It also may
be built of uralite on the inside of a wooden frame, which is the most
desirable arrangement, thus securing the advantages mentioned in

regard to sketch A ; or it may be built of ruberoid stretched over
wire netting placed over the wooden frame. The overlapping joints

of the ruberoid should be sealed with ruberine and fastened with
special studs supplied with the material by the makers. Of course,

it may be built of wood and iron in the usual way, but this is not
recommended. This house also is tick-proof, and is easily portable as

two lads can lift it. It has the advantage of having a flap or verandah
preventing rain from driving in ; it also stands in kerosene tins, or

any receptacle sufficient to hold a little kerosene. The front,

which should face the east, is simply a wire shutter, preventing foxes
or dogs from interfering with birds.

The perches in the house shown in sketch A may be adopted
in the house shown in sketch B ; or the special arrangement
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shown in B may be adopted, if desired, viz., a movable wooden
shelf under the perches to catch droppings. House " B " would
take a third perch, if necessary, and would then accommodate
at least 30 birds. In both A and B the kerosene receptacles in which
the legs of the houses stand should be fairly deep, and only partly

filled so that the birds may not be able to get at the kerosene.

The approximate cost of the material for house A built of uralite

as shown would be £5 10s.

House B would be less ; and both would be less still if built of

ruberoid. The difference between the cost of wood and iron and
uralite is not great.
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GENERAL NOTES.

The Orizaba Butter Shipment.

Since writing last mail the R.M.S. " Orizaba" with 15,678 boxes
of butter has arrived in dock. The chambers in which the butter

had been carried had apparently been kept at a very low temperature,

the butter at the time of discharge ranging between 10 and 20
degrees Fahr. The last few consignments have been delivered at a
much colder temperature than the shipments which arrived during
November and part of December, and there have been fewer com-
plaints lately respecting the " tishy " flavour in the butter. A few of

the brands are still affected, but the flavour is not so pronounced as
was the case in the earlier shipments. This would seem to bear out the
opinion expressed in my memorandum of the 18th December, that the
" fishy " flavour is more quickly developed when the butter is carried at

35 degrees temperature, than would be the case in butter ranging
between 15 degrees and 25 degrees or even lower. I take this oppor-
tunity of again pointing out that the New Zealand butter is being
carried below 10 degrees.

It may be of interest to know that during December, 1903,
Australia was second on the list of countries exporting butter to this

country. i ne cnier ngures are :

—
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Eggs in Cold Storage-

The 3^ear just closed has been a banner year for eggs in cold

storage, and more money has been made by the holders than in any

previous year since the establishment of refrigeration for the care of

perishable products. From April last and during the summer, about

4,000,000 cases of eggs of 30 dozens each have gone into the cold

rooms, and, although the price paid was higher than ever before, the

profits have been phenomenal. The poultry industry in this country is

hardly appreciated as to its enormous proportions by the general

public. It is estimated that the poultry and eggs produced annually

in the United States are of greater value than all the gold and silver

mined in the world during the same period. The latest table gives

the value of fowls on the farms at £1,715,880. The number of

chickens is estimated at 250,000,000. The market value in one year

is £27,200,000. The eggs produced are worth £28,800,000 giving a

total valuation of £56,000,000 which represents an income of 400 per

cent, on a similar investment. The incubators have been worked
overtime to provide poultry for the market, and the hen has devoted

her time to the production of eggs for the incubators, and to supply

the ever increasing consumption. It is estimated that in one year

there have been produced on the farm 43,127,000 cases of eggs of

30 dozens each. It is further estimated that 60,000,000 cases of eggs
were produced in this country during the last year, and that there has

been for 20 years an annual increase of more than 5 per cent., with a

prospect of a, still greater percentage during 1904. Cold storage is

responsible for this enormous production and consumption of eggs,

and the methods of handling and storing are continually being
improved. The charges for storage may be given as an average of

15 ceffits per month per case of 30 dozen eggs. January 1st is

considered to be the end of the egg storage season, and goods carried

after that date have heretofore been held at a loss. This last year there

was practically no stock left in the coolers on January 1st. Under
these conditions the price of eggs has been abnormally high, and it

remained for far-distant Russia to break the market. This was done
last week, when 450 cases of eggs arrived from Hamburg, where
they had been held in cold storage, having originally come
from Russia. The severe cold weather in the South has greatly

delayed the supply of eggs, which is generally in evidence after the
1st January, and although a train load was started for New York
during the recent cold snap, the goods were badly frozen before
arriving at their destination.

—

Ice and Cold Storage. {R. Crowe).

Prussic Acid in Sorghum.

Sorghum has long been suspected of possessing poisonous pro-
perties when fed to cattle in an immature state. Recent researches
by Dunstan and Henry {Imperial Institute Re-port, 1903) show that
prussic acid is formed in the plants in the early stages of growth, but
that the quantity becomes lessened as maturity approaches until, with
the ripening of the seed, it disappears entirely. Many farmers have
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^.sserted that sorglium is only injurious in the young state^ and these

researches now furnish the proof. The method of avoiding loss is

obvious, feeding the plant to cattle only after the Howering stage is

passed.

Nitrogen-Fixing Bacteria.

Since the publication in the March issue of the Journal of the

paper on this subject by Geoi-ge T. Moore, of the U.S. Department of

Agriculture, cultures of these organisms have been received together

with additional information, and experiments are being conducted to

test their utility in this State.

In some quarters misapprehension has arisen as to the method of

employing these organisms, farmers even having written for a special

brand adapted for use with oat crops. It must be clearly understood
that the organisms are not beneficial to all farm crops, but only in

connection with leguminous plants such as peas, beans, lucerne,

clover, vetch, &c. The organisms cause the formation of nodules on
the roots of these plants, and appropriate the nitrogen of the

atmosphei-e for the use of the plants. Even with legumes these

bacteria are of no decided benefit except when the proper nodule-

forming organisms are lacking in the soil, but a crop of legumes with
the nodule-forming bacteria improves the soil for succeeding crops.

Cultures have been received for lucerne, cowpea, soy bean, and
vetch, and experiments are being conducted with these by the

Pathologists' branch, but no material is this season available for

distribution to farmers. The method of employing the cultures is

given as follows :

—

Put one gallon of clean water (preferably rain water) in a clean

tub or bucket and add No. 1 of the inclosed packages of salts. Stir

occasionally until all is disolved.

Carefully open package No. 2 and drop the inclosed cotton into

the solution. Cover the tub with a paper to protect from dust, and set

aside in a warm place for 24 hours. Do not heat the solution or you
will kill the bacteria—it should never be warmer than blood heat.

After 24 hours add the contents of package No. 8. Within 20 hours
more the solution will have a cloudy appearance and is ready for use.

To Inoculate Seed.—Take just enough of the solution to thoroughly
moisten the seed. Stir thoroughly so that all the seeds are touched
by the solution. Spread out the seed in a shady place until they are

dry enough to handle, and plant just as you would untreated seed.

To Inoculate Soil.—Take enough dry earth so that the solution

will merely moisten it. Mix thoroughly, so that all the particles of the

soil are moistened. Thoroughly mix this earth with 4 or 5 times as

much, say half a wagon load. Spread this iuoculated soil thinly and
evenly over the field as if spreading fertilizer. This should be done just

before ploughing, or else the inoculated soil should be harrowed in

immediately.

Either of the above methods may be used, as may be most
convenient.
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Moisture Content of Butters—Season 1903-4.

Average percentage of moisture, 1300.

In the above list there are :

—

2 between 9 % and 10 %

No. of
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smooth vending ? Hudson Brothers inform me that they never buy
butter by brand or Government grading ; they examine every parcel

for themselves. ' We consider, however, that Government grading
is good, and that it should be encouraged. Buyers can place some
dependence upon goods so treated,' they said. The other gentlemen,
whose remarks are above, referred to Government grading as a great
cover to the f.o.b. buyer ; it protects the buyer, who knows that he
can depend upon the soundness of the goods ; though the gentleman
went on to say that he had known first Government grades New
Zealand butter to arrive fishy. On the whole, he thought the New
Zealand inspection system a very sound and correct one. Messrs.
Trengrouse are of opinion that a great part of New Zealand butter
here is sold simply on the recommendation of the first Government
grade mark. Buyers write :

—" Send us so much of first Government
grade week by week." These buyers don't bother about brands
except in a secondary way; their dependence is on the Government
brand. No doubt they get to know and like certain brands, but
without doubt the Government grade is their main reliance. To sum
up. In the first place. Government grading and inspection are, of

course, highly approved of here by all persons interested in the
colonial butter trade ; whether it has any important and considerable
eifect in promoting higher values or not, the general tendency must
be for good. The New Zealand methods inspire confidence in buyers
here, and lead to an extension of forward buying. Though the first

Government grading mark encourages buyers, most of them go by
the brands, I think, and would hardly be likely to order 100 boxes of

first Government grading butter entirely on the strength of this

mark. In the cases mentioned by Messrs. Trengrouse probably their

customers referred to have in mind the guarantee, in a sense, which
they possess in ordering through such a leading house. But, after all,

we must bear in mind that our large buyers go on their own expert
judgment. In ordering certain brands they only purchase those
special factories on the strength of the reputation for uniformity
which the latter have established, these brands having met the require-
ments of the buyers when they were first sampled. London butter
merchants have as acute palates for their goods as have tea-tasters,

and they buy particular factories because the output from these meets
their wants and maintains its uniform good quality, and they approve
of Government grading because they have got to know that it

indicates general soundness in all departments of butter manufacture.
The Victorian system, "Approved for Export" and "Pastry," is put
into the shade by the more thorough New Zealand method. As I

said above, I am speaking solely from oiir point of view, and the
Victorian Government mark is considered here too vague, and too
much wanting in thoroughness, to have any effect upon buyers.

—

Auckland Weekly News.
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THE RAINFALL OF THE YEAR 1903.

By P. Baracchi.

Table 1. gives the rainfall registered over the State of Victoria in

each month, quarter, and the whole year 1903, and the amounts tabulated

for that year are accompanied by corresponding averages based and
calculated on all available records of nearly half a century, thus afford-,

ing easy comparison of the conditions actually experienced in any

one locality of the State in the year 1903, with average conditions.

Table II., contains a summary of results for each quarter of the

year 1903, arranged into eight subdivisional areas, which represent

different characteristics in regard to rainfall distribution.

Table III. gives for each of the above eight regions the percentage

above or below average of rainfall actually recorded in each quarter

of the year 1903.

An examination of the tables points out the following general

facts :-

—

January.—In the South-western districts, between the South
Australian boundary and the Otway Forest, the rainfall conditions

did not deviate to any considerable extent from those of normal years.

In all other districts south of the Dividing Ranges, from the Moora-
bool and Barwon Basins to the Snowy River, the January rains were
from 30 to 65 per cent, below average, and a general deficiency of

from 60 to 70 per cent, occurred over the northern half of the State.

February.—The February rains were again deficient over the

eastern half of the State, being below average to the extent of 20 per
cent, in South Gippsland, 60 per cent, in all other Gippsland districts

and 33 per cent, in the North-eastern districts ; but they were above
the average everywhere over the Western half of the State, the excess
being 77 per cent, in the North-western, and no less than 160 per
cent, in the South-western quarters.

March.—The important rains of March were deficient only in the
extreme South-eastern region, east of the Tambo River. The average
was exceeded by 100 per cent, in South Gippsland, 74 per cent in

the country surrounding Port Phillip Bay and the whole of the North-
Eastern quarter, 60 per cent in the Western districts, and from 26 to

42 per cent in the remaining areas of the State.

By the end of the summer months we find the rainfall registered
since the beginning of the year slightly in excess of the average for the
Northern half of the State, more than 50 per cent, above average for
the South-western quarter, and 24 per cent, above average in

South Gippsland ; but all other parts of the South-Eastern quarter
show a deficiency of from 30 to 50 per cent.
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April.—In this month the rains were again plentiful in every part

of the State, excepting- the North-Western quarter, which suffered a

deficiency of 42 per cent. The average was exceeded by 50 per cent,

in the South-western quarter, 88 per cent, in the North-eastern

quarter, 30 per cent, over the Tambo and Snowy basins, 15 per cent,

in South Gippsland, and only very slightly in the remaining Gipps-

land districts.

May.—May was relatively a dry month for nearly the whole of the

State, excepting the Gippsland districts, between the Tambo and
Snowy Rivers, where the average was exceeded by 34 per cent.

The deficiency was greatest in the Northern areas east of the
Campaspe River, and in the Gippsland districts west of the Tamba
River, being respectively 70 per cent, and 52 per cent., and ranged
from 15 to 30 j)er cent, in the remaining parts of the State. This
deficiency, however, was generally of very little consequence, owing to

the copious rains of the two previous months, while the May excess
in Eastern Gippsland served to compensate, in part, the persistent

deficiency experienced during the first four months of the year.

June.—This month was also dry generally, but in a less degree
than the previous month. Again the basins of the Tambo and
Snowy Rivers suffered most with a deficiency of 61 per cent.,

which diminished from 32 to 17 per cent, in the other districts of

Gippsland, and from 17 to 6 per cent, in the remaining regions
of the State, excepting the Otway Forest, which had a surplus of

10 per cent.

The totals for the second quarter of the year 1903, indicate a close

approach to normal rainfall conditions for the whole of the Northern
country west of the Campaspe River ; a slight excess of from 4 to

11 per cent of the average for the Western districts and the counties
around Port Phillip Bay, and a deficiency of from 8 to 25 per cent, of

the average for the Eastern half of the State, the maximum shortage
occurring in Central Gippsland.

July.—Plentiful rains, 02 per cent, above the average, fell in this
month over the North-western quarter of the State, including most of
the Mallee lands ; also, 20 per cent, above average over the North-
eastern quarter, 40 per cent, above average over the extreme Western
districts, and 21 per cent, above average over Central Gippsland; but
for all other remaining districts a slight deficiency occurred of from
9 to 12 per cent, of the average.

August.—This month was exceptionally dry throughout the States
but more so in the Eastern half, wtiere the rainfall was from 60 to 70
per cent, below average. The deficiency for the North-western
quarter was 37 per cent., and for the remaining districts 20 per cent,
below average.

September.—The Cape Otway Forest was the only region where
the September rains were below average. In the Western districts
and in South Gippsland normal rainfall conditions prevailed.
The excess was 26 per cent, of the average for the counties around
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Port Phillip Bay, 34 per cent, over Central Gippsland, 41 per cent,

over the North-eastern quarter, 102 per cent, over the basins of the

Tambo and Snowy Rivers, and not less than 105 per cent, above

av^erage over the whole of the North-western quarter, including again

most of the Mallee lands.

The results for the third quarter are most satisfactory for the

Northern country west of tho Campaspe River, showing an excess of

about 40 per cent, of the average rainfall. The Western districts

and Eastern Gip])slan(l shows also a slight excess of from 3 to 6 per

cent, of the average ; but for the Cape Otway Forest, counties

around Port Phillip Bay, South Gippsland, and the North-eastern
districts, the totals are from 4 to 12 per cent, below average.

October.—In this month the average rainfall was exceeded by 12
per cent, in the districts around Port Phillip Bay, and nearly equalled

in the North-eastern quarter of the State ; but a deficiency was
experienced in all other parts amounting to 23 percent, of the average
for the Western districts, and from 8 to 18 per cent, of the average
for the remaining areas.

November.—November was a wet month, and its rainfall generally

exceeded the average, excepting that in South Gippsland and Central

Gippsland it was 6 per cent, below average.

The Western half of the State was again favoured with plentiful

rains, 90 per cent, above average being recorded in the North-west
and Mallee country, and 50 per cent, in the South-western quarter.

Eastern Gippsland received 18 per cent., and the North-eastern
quarter 5 per cent., above average.

December.—The December rain did not differ very considerably
from normal conditions. It was below average by 14 per cent, in

the Cape Otway Forest, 21 per cent, in Central Gippsland, 7 per cent,

in the North-western quarter ; and above average by 15 per cent,

in the Western districts, and 5 per cent in the country aronnd Port
Phillip Bay, the average being just reached in the remaining parts.

The Year a,s a Whole.—The rainfall records for the year 1903,

show the following prominent characteristics :

—

The Western half of the State received from 4 to 16 per cent,

more, and the Eastern half from 4 to 15 per cent, less than the

average yearly rainfall for these parts respectively.

There were long periods of relative dryness in the Eastern districts,

more especially during the colder months of the year, which were
somewhat severely felt in some parts, chiefly in Gippsland ; but the

autumn and spring rains, which are always the most necessary and
beneficial, were sufficient to ensure the success of the seasons, even in

the least favoured localities.

Amongst the year's accounts of floods we find recorded, the

April flood at Maryborough, the July floods in various parts
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especially on the Avoca and the Wimmera basins, and some local

floods in October caused by storm rains.

The heavy rains towards the end of October caused some damage
to crops, especially in the Bendigo disti-ict. Thus it appears that the

record of disastrous occurrences due to excess or deficiency of rainfall

in 1903, compares very favorably with almost any previous year.

The country was green everywhere throughout the year, and the

distribution of rainfall was more generally favourable to agricultural

interests than it has been in the previous 8 years.

Table II.

Summary of Rainfall for the eight principal sub-divisions of the State

for each quarter of the year.
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RAINFALL IN VICTORIA.
Months oi-' February and March, 1904.

By P. Baracchi.
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STATISTICS.

The Season's Crops.—Preliminary Return.

AREA AND PRODUCE, 1903-4.

Name of Crop.
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Average Yield per Acre.

Year
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ARRIVALS IN MELBOURNE OF BUTTER and Butter ex Cream in Tons

net, by Rail and Steamer from the different districts of the State for the last I'd

months, as compared with the previous corresponding months.

Months
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Fruit and Plants.

EXPORTS to Australian States and New Zealand, Inspected during

February and March, 1904.
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FIELD EXPERIMENTS IN MANURING, 1903-4.

By F. J. Hou-ell, Ph.D.

1. Hay Manuring Experiments.
Continued from page 592.

Superphosphate Compap.ed with Thojia« Phosphate.

The tests of tlie preceding' year appeared to indicate that Thomas
phosphate, used in the same quantity as superphosphate, would more
closely approach the latter in effective power, under the more favoi'-

able moisture conditions of the South than under those obtaining in

the North. Assuming that a high grade article of Thomas phosphate
will always be obtained on the market, there appears further evidence
in the present year's returns to strengthen this opinion. But this

fertilizer unfortunately has shown a tendency to vary in composition,

and in the article at our disposal last year the falling off in the

percentage of citrate soluble was sufficiently marked to show an
effect, in the relatively smaller yields produced, compared with
superphosphate. The differences in position of the two manures
have also been somewhat widened by slightly higher percentages of

phosphoric acid in last year's superphosphate than in the preceding
year's sample. Owing to the improvement in the character of some
of the recent imported brands and the excellence of the local manu-
facture, the bulk of the superphosphates now offering is of a splendid

standard, and little more can either be wished for or expected in this

direction. As long as Thomas phosphate retains a composition
similar to the one used in the experiments, there is every warranty
for stating that the use of the superphosphates will result in larger

yields to an extent justifying aji undoubted claim to first considera-

tion. With an improvement in composition on the part of Thomas
phosphate, equalling the figures of the earlier analyses carried out in

this laboratory, the present differences so largely in favor of super-
phosphate will naturally be considerably reduced. The composition
of the two fertilizers used in the experiments during the two years is

given below. Earlier analyses than these revealed a quality of

Thomas phosphate superior to the best here shown, reaching as high
as 20 per cent, of phosphoric acid.
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Analysis of Manures Used.

Experiments 1902-3.

superphosphate.

Water soluble phosphoric acid

Citrate soluble phosphoric acid

Total phosphoric acid

THOMAS PHOSPHATE.

Citrate soluble phosphoric acid

Insoluble phosphoric acid

Total phosphoric acid

Experiments 1903-4.

superphosphate.

Water soluble phosphoric acid

Citrate soluble phosphoric acid

Total phosphoric acid

THOMAS PHOSPHATE.

Citrate soluble phosphoric acid

Insoluble phosphoric acid

Total phosphoric acid

17-63

1-55

1918

14^79

2-37

17-16

19-19

1^62

20-81

11-83

5-41

17-24

It will be observed that the superphosphate used last year was of

a slightly higher standard than that used in the preceding, while

with Thomas phosphate, owing to the larger percentage of insoluble,

the position was reversed, both differences contributing to the larger

relative superiority of the superphosphate in the returns of the present
than earlier results. Field results, it will be seen from the following
figures, have largely supported the figures of the analysis.

Yields of Hay in Tons on Fields Manured with
Superphosphate and Thomas Phosphate.
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all the fields, as to the stronger operative effect of superphosphate,

are suppoi^ted, with very few exceptions, by the individual yields

throughout—the yields in 22 cases out of 27 being larger on the

superphosphate plot than on the Thomas phosphate. A comparison
of the two columns of figures will indicate the differences in favor of

superphosphate in each case.
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It will be observed tliatthe diiferences in favor of superphosphate

.„^ siiurularly reguhir—in fact almost identical in the first three

coniparisons—anf a larger increased yield of l-5th of a ton to the

acre might apparently be accepted as the minimum obtained from

2 cwt. over a like quantity of Thomas phosphate.

BoNEDUsT Compared with Suierfhosfhate and Thomas Phosphate.

In the returns of the preceding year (1902-3) the yields of hay

obtained from equal quantities of the three phosphatic manures,

taking an average of the 30 fields, were as follows :—
2 cwt. Superphosphate.

Tons.

2-32

2 cwt.
Thomas Phosphate.

Tons.

2-18

, . „ , .
I

Average of all
2 cwt. Bonedust. Unmamfred Plots.

Tons. Tons.

214 1-66

In this case the average yield of the bonedust plots was below

that of both superphosphate and Thomas phosphate. The returns'

of last year, however, indicate a marked improvement in the relative

position held by bonedust. The more eifective action is undoubtedly

due, pi-incipally, to the copious rains of last year, but partly also to

an improvement in the mechanical condition of last year's manure
sample. In the preceding year it will be remembered that extremely

drv conditions prevailed. The fairly high nitrogen content of our

bonedusts, an almost universal response of Southern soils to this

ingredient, and a growing improvement in the mechanical condition

of the manure, evidenced by a larger percentage of fine material

than formerly, will help to lift this manure, should it show no
unfavorable variation in quality, into a far higher relative position in

the South, as regards its operative effect with respect to superphos-

phate, than it holds in the North. It is doubtful, however, in a

season of ordinary rainfall whether, even with the improvements in

the mechanical conditions referred to, a high grade sample, used in

e([ual quantity, will show an operative effect quite equal to that of

the high grade superphosphate. In a season of abundant rainfall the

returns of last year would appear to indicate that the returns of the
two would show no great differences.

Yields of Hay in Tons Secured on Plots jManured with 2 cwt.
OF Superphosphate, Thomas Phosphate, and Bonedust in the
Season 1903-4.

Superphosphate.

2-04

Thomas Phosphate. Bonedust.

1-83
I

1-96

The analysis of the bonedust used in the experiments showed the
following composition as already stated in an earlier part of this

paper :

—

Phosphoric acid ... ... ... 20-85%
Nitrogen 3-87%

mechanical analysis.
Coarse bone ... ... ... 62-53%
Fine bone ... ... ... ... 37-47%
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Fine, is the portion wliicli passes through a sieve of 50 linear

meshes to the inch, and coarse, the portion retained on the 50 inch

mesh sieve. It is advisable for a quick operative manurial effect to

have a much lartjer percentMge of fine material than even shown in

this sample, and, in purchasing, the farmer should observe this point

as well as noting the contents of pliosphoric acid and nitrogen, which,

in a good sample, should approximate to or might exceed the figures

given above.

The Cost of the Three Manures.

The cost of the three manures is another point requiring con-

sideration by the farmer, for although one of the manures might give
a loAver return in the field than a corresponding quantity of another,

it might be still advisable to purchase this manure giving the lower
result on account of its lower price. For instance, taking the average
figures just dealt with, 2 cwt of bonedust of the composition of the

one above would give "13 tons more hay than an equal quantity
of Thomas phosphate, or 1 ton of bonedust would give a larger

increased yield of hay by 1 "8 tons than 1 ton of Thomas phosphate.
But Thomas phosphate is quoted at £4 10s. a ton, while a bonedust
of the above composition would probably cost £5 lOs. or more per
ton. If the value of the increased yield produced by one manure
did not equal or exceed the extra cost of that manure, it would
clearly be of no benefit to give that manure the preference. In the

present case it does, although, with the former higher standard of

quality possessed by Thomas phosphate and in seasons not so excepr
tionally favorable to the action of bonedust as the last appeared to be,

it is probable that with present prices obtaining the difference would
not be very considerable. For the relative positions in the experi-

ments (Table B) held by the three manures based on money profits,

the following figures might interest the farmer :

—

Inckeased Yiklo of Hav Produced bv
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should be to demand, before purchase, a copy of the analysis of the

article he intends buying. The manures used in the present experi-

ments are not picked manures, but represent the general character of

the great bulk offering. An article may be offered which at times

slightly exceeds or fails to come up to these standards, but anything

materially falling away from these standards can be regarded as of a

lower money value and incapable of producing results at all equivalent

to those which have just been given.

The Limits of the Pkofitable Applications of Phosphatic Manures.

The average yield of the 50 fields on Plots 1, 3 and 4, will indicate

the probable limits of the profitable applications of superphosphate
in the growing of hay crops on Southern soils generally. These
quantities refer to applications with the drill ; where applied broad-

cast, heavier dressings would probably be required to produce
corresponding results. The average yields of 50 fields resulcing from
varying quantities of superphosphate with the gains in each case were
as follows :

—

Yields of Hay.

Average yield of 30 fields, 1902-3.

Gain due to manures
Average yield of 50 fields, 1903-4.

,

Gain due to manures

Unmanured
per acre.

Tons.

1-66

1-46

1 cwt.
Superphos-

phate
per acre.

Tons.

2-18

•52

2-03

•57

2 cwt.
Superphos-

phate
per acre.

Tons.

2-32

•66

2-26

•80

3 cwt.
Superphos-

phate
per acre.

Tons.

2-44

•78

2-28

•82

It would appear from these figures that anything above 2 cwt.

to .the acre could not be expected to produce material increases in

yield. A study of the individual returns of Table A indicates that
the average figures may in this respect be accepted as a fair guide,
generally speaking, for in only 30 out of the 50 fields of last year are
the returns from the 2 cwt. exceeded by those from the 3 cwt., and in

the majority of cases where this does take place, the difference is not
a considerable one. As, however, field results show a response of
Southern soils to nitrogenous fertilizers also, it is probable tl^at

perhaps even less than 2 cwt. of superphosphate in combination with
a nitrogenous manure might be found advisable on many soils of the
South.

The Effect of Nitrogen.

The results under review give striking evidence of the effects pro-
duced by niti'ogenous manures on hay crops on Southern soils. The
present results in this respect confirm fully those obtained in the
preceding year, although the increased yields, taking the average of
the 50 fields for the season 1903-4, are not quite so large as they
were for the average of 30 fields in the preceding season. The
returns for the two seasons were as follows :

—
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1902-3 Average of 30 fields

1908-4 Average oi 50 fields (Table A)

Inckeased Yields Prc
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Table Showing Larger
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From these figni-es sulphate of ammonia has produced a little

more than 1-lOth of a ton of hay more than an equal quantity of

nitrate of soda. The superiority of the sulphate as a nitrogenous

fertilizer is confirmed by tests carried out on 23 out of the 50 fields

(Table C), where larger and smaller a])])lications than 1 cwt. have
been used with equal quantities of superjihosphate. These results are

given on Plots 16, 18 and 19 of Table C ; they are here repeated.

They represent the average of 23 fields.

Yields Produced by
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done. Lighter applications were, however, made witli a smaller

quantity (1 cwt.) of superphosphate, and interesting results have

followed. They are here given.

Yields Produced by
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observed, ou the otlier hand, that the very heavy rains of the spring,

following in instances immediately after the application of the nitrate

to a number of crops, interfered with results—the returns from such

fields, following from the nitrogen application, being lower than

those from other fields not similarly aft'ected. It may however, I

think, be accepted that, with the absence of conditions tending to

seriously check the crop through the winter, sulphate ammonia will

give retui'ns slightly higher than equal quantities of nitrate of soda.

All crops treated with the first manure had stooled much better than

any of the other plots not similarly treated.

The Effect of Potash.

Taking the average figures of the first year's experiments (season

1902-8) potash appeared to show some effect, but hardly, with few
exceptions, to an extent covering the cost of the application, more
especially where used in addition to the phosphatic and nitrogenous

combination which has proved so effective in the experiments of both

years. With phosphoric acid only, potash showed a more marked
but still relatively small effect. The two years' returns indicating the

effect of potash are given below :

—
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very small response of Southern soils generally to potassic appli-

cations :

—

YlKLDS pKOniCED BV



.^i\

J

:^M-^'\y^K

NON-EFFECT OF POTASH on ^\, acre plots

(1) Superphosphate and nitrate of soda.

(2) Potash chloride in addition to superphospliate:and

nitrate of soda.
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The Poisonous Effect of Potash Chloride.

It is well known that the chloride of potash, as other chlorides, is

^capable of exercising- a poisonous effect upon plants after a certain

degree of concentration. Certain facts in connection with results

obtained in earlier Victorian field experiments from the use of potash
chloride suggested the advisability of comparative tests being made
with the sulphate and chloride of potash, both in combination with
a phosphatic manure and with sulphate of ammonia. A very fine

series of experiments to determine the poisonous action of chlorides on
plant life has recently been carried out at the Rhode Island Experi-

ment Station, U.S.A. In the "Fifteenth Annual Report" of this Station

appears the following:—"The results of numerous experiments in the

Massachusetts Experiment Station indicate further that sulphate of

ammonia should not be used in connection with fertilizers which con-

tain chlorides, such, for example, as muriate of potash or kainit. If

.so used there is likely to be an interchange of acids and bases ; the

sulphuric acid which was a part of the sulphate of ammonia leaves the

ammonia and combines with potash or soda, and the chlorine combines
with ammonia forming chloride of ammonia. This compound is

highly injurious to plants." The outcome of the Rhode Island ex-

periments is expressed in the following words, " These results lead

to the belief that chlorides of calcium magnesium and ammonia in

reasonable quantities are not likely to prove poisonous to plants, so

long as carbonate of lime or other basic substances are present in

sufficient quantities to pi-event the occurrence of an acid reaction, or

at least a strong acid reaction of the soil. Such being the case, it

would seem more rational to teach the farmers to look out for the

reaction of their soils by testing it with blue litmus paper, and to advise

them to correct undue acidity by using lime or wood ashes than to

discourage unconditionally the use of combinations of manures likely

to give rise to ammonium chloride or other chlorides, which, of them-

selves, may be beneficial rather than injurious, if the soil is in the

best condition for the production .of the majority of farm crops."

From the results of the Victorian field tests last year, it would
appear that, in reasonable quantity, the chloride of potash will exercise

no deleterious effect on Southern soils generally, although there are

instances, owing probably to reasons similar to those advanced in the

Rhode Island experiments, where this might take place. Some of the

Bunyip soils appear to offer an illustration of this.

The Results from the Sulphate and Chloride of Potash Combined.

Reference to the returns of the 27 fields of Table B will show
that, on 13 out of the number, the sulphate was given instead of the

chloride of potash. The average yields of these 13 fields, as also the

average yields of the remaining 14, indicating the effect of the two
forms of potash fertilization work out as follows :

—



698 Agricultural Journal of Victoria.



Field Enperivients in Manuring, 1903-4. 699

The average returns of the 14 fields were as follows :

—

1 cwt. sulphate ot ammonia, 2-3rd cwt potash chloride .. .. 1-84 tons.

1 cwt. nitrate ol soda (given in spring), 2-3rd cwt. potash chloride . . 1-60 tons.

The Districts Grouped.

The results in Tables A, B and C which have been discussed have
been averaged irrespective of districts. In the appendix the results

of the fields in each district will be found grouped and averaged
separately. A study of these returns will enable the farmers of each
district where the tests were carried out to secure evidence of what
was obtained in their particular neighbourhood, without considering the

average results from returns obtained generally. With few exceptions,

all the conclusions drawn from the general average may apply with
equal force to each separate district. Where there are apparent
differences these will find ex])lanation by considering the points

already referred to in this paper. In studying the fields individually,

apparent irregularities in the action of similar manures in the different

plots of the one field will, perhaps, suggest themselves, . but in

interpreting the results of a field, the results on the whole must be
considered, and not an exaggerated attention given to what at times

might appear as contradictions in one or two plots. The great

differences in the various unmanured plots of a single field will

suggest the possible existence of differences in natural productivity

just as great in adjoining manured plots, and will explain much of

what to the casual observer may present the appearance of contra-

diction. It is just here that the value of the average of large niimbers

makes itself apparent. In such averages the effect of the exceptional

is largely lost. This, of course assumes that all the soils in a district

present requirements pretty well similar, and this undoubtedly is the

case with regard to the great bulk of soils considered to require

fertilizers in Southern Victoria, as far as hay crops at any rate are

concerned. In certain cases, the irregularity of one or a number of

the plots in a field has been brought about by other causes, such as

excessive wet in those parts. In a few other cases, as for instance

where the drill might have missed, and where corrections were justi-

fiably allowable, these losses have been allowed for on estimates made
upon the remainder of the growing crop not so affected.

Summary.

1. The effect of phosphatic fertilizers on the Southern soils

included in the range of the experiments is most pronounced.

2. In the com])arative tests between the three phosphatic forms
of superphosphate, Thomas phosphate and bonedust, results point to

an undoubted superiority on the part of the first manure, both in the

larger yields produced where equal quantities of the three have been
used, and the larger accruing money value of the increase in produce
over the cost incurred.

3. Bonedust, owing to an improvement in mechanical condition,

and probably to its nitrogen content and the response of Southern
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soils to this ingredient, has, used in equal quantity with the two other

forms, produced increased yields larger than Thomas phosphate and
almost equal to superphosuhate. Owing however to its much higher

price, it cannot compare from the point of view of resulting profits

with the second manure.

4. Thomas phosphate fails to show, in the increased yields pro-

duced by the use of equal quantities, figures equal to those of bonedust,

but owing to its much lower cost the difference in resulting profits is

not so great as the first consideration would appear to indicate. With
an improvement in quality equalling earlier shipments, it is probable

the resulting profits would equal, or perhaps exceed, those from bone-

dust at present market rates.

5. Numerous comparative tests between equal quantities of

superphosphate and Thomas phospate, both alone and in combination

with nitrogenous and potassic manures, establish firmly the greater

effective power of the first fertilizer, and although the market rates for

Thomas phosphate are lowx'r than those ruling for the great bulk of

superphosphates, the profits resulting from tlie latter are very consider-

ably in excess of those of the former. It should, however, be noted

that the analysis of last year's Thomas phosphate showed a grade of

that manure below the standard formerly obtainable on the market,

and much below what European analysis shows it ought to be, and it

seems probable that with an improvement in quality it will compare
very favourably with superphosphate.

6. Nitrogenous manures find an almost universal response on

Southern soils so far experimented on, and have resvilted generally in

increased yields suflBciently large to give substantial profits.

7

.

In the results of the tests between the nitrate and ammonia form,

there seems sufficient evidence, using equal quantities, to justify the

premier position in effective power being given to sulphate of ammonia.

8. In the tests to decide the effect of light, medium and heavy

dressings of a nitrogenous manure, it ap])ears that the progressive

increases in yield following heavier applications are not sufficiently

marked to justify the larger quantities used.

9. Increased yields appear to follow a light application of a

phosphatic fertilizer (1 cwt. per acre), used in combination with a light

application of a nitrogenous manure (4 cwt. per acre), superior to

those produced by a heavy dressing of a purely phosphatic fertilizer.

10. Medium and heavy dressings of a nitrogenous fertilizer

(1 cwt. and Ih cwt.) in combination with medium dressings of a phos-

phatic manure (2 cwt.) show a considerably reduced effect, relatively,

to light applications in combination with light phosphatic dressings.

11. The effect of potash generally has not been sufficiently

pronounced to merit marked consideration.

12. Where the two forms of the sulphate and chloride of potash

have been used, there has been a striking regularity in the operative
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effect shown by eacli, both in combmation with superphosphate and
Thomas phosphate alone, as well as with the combination of each of

these phosphatic forms with a nitrogenous manure.

13. Chloride of potash used with sulphate of ammonia—a com-
bination in which poisonous compounds resulting under certain

conditions are supposed to act injuriously to plant life—appears, with
a few exceptions, to have produced results closely corresponding to

those obtained from a combination of potash sulphate with the same
ammonia salt.

14. The financial aspects of the results of the experiments are
most satisfactory, and, taking the mean of the extreme prices ruling at
different periods for the crop experimented on as a basis for calculation,

it appears that for an expenditure of from 12s. to 15s. per acre in
manure, increased returns of a money value, taking a low estimate, of
from 3Us. to 40s. might be expected. These remarks are not, of
course, intended to apply to soils of a well recognised exceptionally
high fertility requiring no fertilization. The productivity of his farm
will indicate to each farmer the necessity or otherwise of considering
in his case the questions here dealt with.
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RESULTS FROM THE EXPERIMENTAL HAY CROPS

Manures given per acre.



Field Experiments in Manuring, 1903-4. 703

IN THE COLAC DISTRICT. SEASON l'J03.
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RESULTS FROM EXPERIMENTAL HAY CROPS
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IN THE YAMBUK DISTRICT—SEASON 1903.
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RESULTS FROM EXPERIMENTAL HAY CROPS

J,
Killeen, Mepunga

Jas Rae, Naringal

J. Stanhope, Mepunga
H. T. Allwood, Mepunga
W. Taylor, AUansford
D. Rae, Cudgee
J.Trigg, Senr., Mepunga
T. Drake, AUansford
Geo. White
C. Taylor

Average of 10 fields

Tons
1-43

1-58

1-76

1-48

3-61

2-88

1-93

1-90

1-27

•92

1-87

Tons
1-23

1-52

1-34

1-34

2-80

2-50

1-35

1-41

1-14

•78

1^54

Tons
1^36

2^22

2-18

1-4:5

4-iG
2-34

2^55

2^10

I •SO
82

2-09
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IN THE ALLANSFORD DISTRICT, SEASON 1903.
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DISEASES OF CEREALS: RUST AND TAKE-

ALL IN WHEAT.*

By D. McAlpine.

It is a privilege to have the opportunity of addressing a body of

producers whose interest it is to turn to the best account the various

natural advantages which our soil and climate offer, and as a repre-

sentative of one of the numerous branches which necessarily go to

the making of an up-to-date Agricultural Department, I desire to lay

before you some of the means whereby production may be increased

and losses diminished.

The Agricultural Chemist has already shown you how, by the

judicious application of manures in the right quantities, the ordinary

yields may be considerably increased, and how in comparatively poor

land crops may be grown to advantage which would otherwise be

unprofitable. This however is one, but not the only one, of the

numerous measures which the farmer may employ to obtain an

increased return from the cultivation of the soil, and I will mention

just a few of those which have given good results in connection with

the experimental work carried out by the Pathologist's Branch.

Variety Tests.

It is a well known fact that among the numerous varieties, it may
be of cereals, of fruit trees or vines, there are some better adapted to

certain districts than others. The soil and climate, heat and moisture

vary, and it should be one of the objects of the successful cultivator

to study his surroundings and grow the particular varieties which
give him the best return for labour expended. This, of course, can

only be satisfactorily settled by actual tibial, and the Department for

a number of years past has been conducting experiments in this

direction. There is an unlimited field hero for experiment in order to

determine the sorts best suited to our conditions, for in a compara-

tively young country like ours, with its vast possibilities of varied and
extensive culture, there is plenty of room for the introduction of new
varieties and the improvement of those already in existence.

As an example in connection with the hop industry, hop sets have
been imported from California where the climate is somewhat similar

to our own, and after a thorough trial an old and experienced hop
grower writes:—"The introduction of the Californian hop to Victoria

is, I feel confident, a step in the right direction, which ought to have
been taken many years ago."

''An address delivered before the Kyneton Convention of Farmers and Producers, 30th June, 1904.
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But it is mainly with wheat, oats and barley that I have been
experimenting, and the results are very encouraging. In a wheat
that is to replace some of those already grown, it is necessary at least

to have rust resistance, early ripening, good yielding and milling
qualities. Eerraf has so far fulfilled these conditions, and it was
extensively distributed by the Department last season in small
quantities. The celebrated Garton breeds of cereals have also been
imported by the Director of Agriculture, and so far the Abundance
oat and the Brewer's Favourite barley promise well.

It is most important to have a good malting barley, especially for

the northern areas, and a more vigorous and better quality of seed
is much to be desired.

Garten's No. 2 six-rowed barley was tried on a small scale, and
found to be early and the grain very thin skinned. With reference
to this barley, I am favoured with the following through Mr. Barrett,

maltster, who takes a lively interest in the subject :

—

" It may interest you to hear that we wrote to a friend of ours in

England about this barley, and he said that, speaking to a very large
barley grower in Mark Lane this morning (April t)th), 'there was a
very small acreage of it grown in England last 3^ear, as the maltsters
paid such low prices for it in consequence of its size, but the yield is

higher per acre than the ordinary Chevalier.' Our friend also said,

'that one very large maltster told him that personally he liked the
barley as it made very nice malt/ but here again the brewers objected
to it because the malt was so small. Our friend also said ' that
personally I have no doubt but later on this six-rowed barley will be
the thing, as with careful cultivation it will reproduce in larger size,

something between the big sizes and it, as the big sizes now develop
to too great a size.'

"

There can be no doubt of the value of testing the difi'erent

varieties of wheat suited to particular districts, for each agricultural
region with its distinct climate must stand on its own. This was
strikingly shown in the experiments conducted in the Mallee for three
successive seasons 1899-1901, where one of the crosses introduced
(Outpost) yielded an average for the three years of 17 bushels 54 lbs.

In 1901 when the total rainfall between dates of sowing and ripening
was only .V98 inches, Rerraf yielded at the rate of 10 bushels per acre,
and the farmer who grew it wrote :

—" Very few farmers will get an
average yield of 4 bushels per acre, while some are barely getting
back the quantity of seed sown. I got 10 bushels per acre of Rerraf
off an exceptionally gdod 2-acre piece of fallowed land, and this is the
best yield I have yet heard of."

Grasses for Fodder.

Another promising field in which experiments are being conducted
is that of fodder plants and principally grasses. The importance to

the dairying industry of having a good supply of succulent and
nutritious feed is self-evident, and not only have our native grasses
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to be looked after but there is plenty of scope for testing those

imported from other lands. Many of our pastures require to be

renewed, and the question arises as to the best grasses to stock theni

with.

There are some which withstand the drought and could be used

as summer fodder, and others which thrive through the winter

months in spite of the cold. It is only by actual trial under different

conditions that these facts can be determined, and so small test plots

consisting of about 100 varieties have been established at Leongatha
and at Rutherglen. The seed of some of our best native grasses,

such as Wallaby grass and Kangaroo grass, have been saved, and it

may be possible by a process of selection to improve them. Then
the United States Depai'tment of Agriculture has a Division devoted

solely to investigation in grasses and forage plants, and they have
kindly supplied a large number from different portions of that great

continent in the hope that some of them may supply a want with us.

Inoculation with Nitrogen Bacteria.

I now wish to draw your attention to an important discovery

which has recently been made, and like so many other investigations

pursued in the laboratory, without at first being appreciated, is being-

turned to practical account for the benefit of the producer. On the

roots of leguminous plants grown under proper conditions, such as

peas and beans, clovers, lucerne, and our native wattles, there are

always to be seen little nodules or tubercles in great^er or less

quantity, and it is now known that these are formed by the remark-
able micro-organisms which we call bacteria. It may seem strange

at first sight that what appears to be a diseased condition of the

plant should prove of benefit in any way, but as is well-known, there

are useful as well as injurious bacteria, and in this instance they form
a sort of co-operative concern, in which both partners are benefited.

These bacteria which produce the swellings have the wonderful
property of fixing the free nitrogen of the air and thus enabling the
plant to draw upon the atmosphere for its supplies of nitrogen. Only
plants belonging to the pea and bean family have this power, as far

as at present known, and it would seem that each variety of plant has
its own particular bacterial form.

Cultures have been made of these organisms, and they can be used

to inoculate either the soil or the seed, wherever the soil is too poor to

grow legumes or for some reason or another the tubercles are not
produced on the roots of the plants.

The United States Department of Agriculture, recognising the

practical importance of providing a supply of this inoculating material

in a handy form, have hit upon the happy expedient of using an
absorbent such as cotton-wool for soaking up these nitrogen-fixing

bacteria and then by allowing them to become dry they can be sent

to any part of the world and still retain their active properties. They
are done up in neat ])ackages and enclosed in tinfoil, about 4 ins. by
2 ins. in size, each of which contains sufficient to inoculate an acre of
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land. It is only necessaiy to place the cotton-wool containing tlie

organisms in water, and by the addition of nutrient salts also

provided, after standing for about 48 hours the solution is ready for

use. Several of these packages have been received and are now
being tested on comparatively poor land at Mordialloc, near Mel-
iDOurne.

The growth of leguminous plants is a cheaj) means of supplying
the soil with nitrogen and humus, and is particularly valuable in

orchards and vineyards. The soils of some of our northern districts

do not give satisfactory results with peas, generally recognised as the

best all-round green manure plant, so the sour clover {Melilotus indica)

was imported Ly this Branch from Arizona, U.S.A., where it succeeds
remarkably well and takes first-place as a winter-growing green
manure for orchard j)urposes. Tests at Dookie in the North-East and
at Ardmona in the Goulburn Valley have so far yielded promising
results. This year, near Melbourne, seed sown early in April had in

two months' time furnished a thick growth nearly eighteen inches
high, and is quite unaffected by recent heavy frosts.

Diseases of Plants.

After this ra])id survey of experimental work, which has for its

object the increase of production, the improvement of quality and a

greater choice of fodder-] )lants for dairying ])urposes, I now come to

the special subject of this address, the Diseases of Cereals, for while
new varieties of plants are being tried and new fodder-plants intro-

duced, attention must always be paid to that character which enhances
their value and is also a test of their suitability, and that is freedom
from disease. The subject of disease, whether in plants or animals,
is not an attractive one, and is generally considered by the average
farmer as something beyond his control, but I hope to show you that

some of the worst diseases to which plants are heir are amenable to

treatment, when the nature of the disease is properly understood. In
this genial climate of ours, with its quickening influence on all kinds
of growth, and the absence of the snow-blanket of Canada or the
frosts of winter to compel enforced rest in vegetation, there lurks the
danger from various pests.

There are few, if any, crops grown on a commercial scale which
are not subject to various ailments, which considerably reduce the
yield, but there is this compensating advantage that it has compelled
us either to produce varieties which resist the disease or to investigate

and study the cause of it, so that we may be able to counteract its

effects.

I am happy to say that by well-directed effort in the field and the
application of scientific methods in the laboratory we are able,

generally speaking, to minimize, if not actually to prevent, the
injurious effects of many of these diseases.

The Diseases of Plants have only been seriously studied within
the last thirty years, and it is not to be wondered at that there are
some which baffle both the so-called practical man and the scientist.
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just as cancer and consumption do the doctors, but still a good
beg-innino- has been made. Our American cousins have taken the

lead in this matter, and as a practical people, are as energetic in

stamping out disease as they are in finding new markets for

their ])roduce.

Rust in Wheat-

Time would fail me, and it would wearj^ you, to dwell upon the
numerous diseases which affect our cultivated crops, so I have chosen
for illustration two of the most important to the farmer, because of

the serious losses due to them, and in fact the depreciation of the

yield in the entire Commonwealth. It is a trite but true saying
" That it is not what a man makes but what he saves that constitutes

profit," and while every effort should be made to increase the quantity
and the quality of our produce, it is also necessary to guard against
avoidable losses. The loss from rust in wheat alone it is not easy to

calculate, but in the very rusty year of 1889 it was estimated, on
fairly reliable data, that it cost Australia £2,000,000. In a small way
it can also be reckoned when we compare the yields of two varieties

growing alongside of each other, the one rust-liable, the other
rust-resistant. During the past season, Queen's Jubilee and Rerraf
were grown in the Swan Hill district. The one which was very rusty

yielded three bags to the acre, and the other, which was clean,

yielded six bags, and although some allowance may require to be
made for the difference of yield due to the variety, still the loss

caused by rust was enormous.

The total wheat crop of the Commonwealth was last year not far

short of 80,000,000 bushels, which at 3s. a bushel gives £12,000,000
as the value of the crop. Of this 28,356,082 bushels is the estimated
yield for Victoria according to the preliminary returns issued by the
(lovernment Statist, valued at about £4,250,000.

Although the rust has been known from remote antiquity, and the
ancient Romans offered up sacrifices to protect their wheat from
mildew on 25th April of each year, still its true nature was not under-
stood until the latter half of the eighteenth century.

As late as 1733, Jethro Tull, writing about it in his "Horse-hoeing
Husbandry," attributes it to the attacks of small insects " brought,
some think, by the east wind, which feed upon the wheat, leaving
their excreta as black spots upon the straw, as is shown by the
microscope." It was only in 1767 that its true nature as a fungus
was determined, and in 1797 it received the name which it still bears
of Puccinia graminis.

The rust then is a fungus, and has much in common with the
wheat on which it grows. Both are plants, living ' and growing,
feeding and multiplying, decaying and dying. The one produces a
seed which germinates or sprouts under suitable conditions and grows
into a fresh wheat-plant. The other has also seed-like bodies or
spores, so conspicuous on the leaves and stem of the wheat, and these
germinate and grow into new plants. But the main difference between
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them^ apai't from size and structure, is that tlie wheat-plaut obtains
its nourishment from the soil on which it grows and the air which
surrounds it, while the other obtains it from the living plant, the
wheat. In other words it is a parasite which lives within the wheat-
plant and exists at its expense. We know exactly how the rust-

spores or minute seed-like bodies germinate and enter the plant by
means of little threads or tubes, how these tubes grow and branch
inside the plant a,nd drain the tissues of their contents, until they are

ready again to produce their spores at the surface. All this round
from spore to spore may take place during eight days, so you can
understand why and how the rust spreads so rapidly.

All the power for mischief lies in these spores, and if we could
only destroy them there would be no rust. In the case of the smut
spores, which are on the seed, we can destroy them or
prevent them gaining an entrance by steeping the seed in

bluestone or formalin, but we know from sad experience that this

method does not ap])ly to the rust. The spores are so small and so

numerous that they are readily wafted about, and you may have some
conception of this when I tell you that it takes about 900 of them end
to end to cover an inch.

How is the rust spread and continued from season to season is a

most important question, for if we could find out where and under what
conditions the rust is lying dormant from the time the crop is reaped
till it is sown again, then we might be able to destroy it at this stage
and prevent its reappearance.

Although the question may thus be simply stated it is by no
means easy to answer.

1. For a long time there was a suspicion in the minds of many
practical farmers in older countries that the barberry bush had some-
thing to do with its spread, and so firmly was this believed in that
the State of Massachusetts passed an Act as early as 1760, compelling
the inhabitants to extirpate barberry bushes. And curiously enough
it was afterwards scieutifically proved that there was a connection
between the fungus appearing on the barberry bush and the rust on
the wheat, so that it was thought by many that we had simply to get
rid of barberry bushes in order to get rid of the rust.

The black form of the rust which often appears late in the season
is the stage concerned in the production of barberry rust. The
spores undergo a period of rest and then germinate, and if the
secondary spores that are formed alight on the barberry leaves they
may give rise to another stage of the fungus. Although barberry
bushes have been imported into Australia and the black rust strewn
all around them, yet no infection of any kind has hitherto taken
place.

But it is well known that here in Australia, where barberry bushes
are not native and are comparatively unknown, the rust is particularly
bad, so that there must be other causes to account for the prevalence
of rust.
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2. The spores which are produced iu such immense numbers may
serve to carry it on from season to season. They are light and easily

carried by the wind, and it has been shown that they exist in the air

as well as on the ground. It is quite common in some seasons for

one's clothes to be quite red with the spores in passing through a

field of wheat, and at threshing time the air is filled with them. In
colder countries than ours, these red spores are supposed to lose their

germinating power during the winter but with us it is retained till

next season. It is very common to find spores entangled in the

bearded tip or '' brush" of the grain, and these would form a starting

point for the rust.

3. This rust appears on about 20 grasses in xA.ustralia, and it is

generally considered that they may serve to harbour it after the

wheat is reaped, but it is not always certain that the spores would
infect the wheat. It has been shown, however, experimentally that

some, such as the barley grass {Hordeum murinum), can do so, and
it is good farming practice to keep down such weeds as much as

possible.

Self-sown wheat is regarded as another means whereby the rust

may be continued throughout the year, so that it is advisable to feed

it down with sheep.

4. There is another possible way in which the rust may be carried

over from one harvest to another, and that is by means of the seed in

which it may be hereditary. This view has been prominently brought
forward by one who has devoted considerable attention to the study
of rusts in Sweden, viz., Professor Eriksson. He considers that Avhile

infection by spores does occur, the primary infection comes from
within from an internal germ of disease inherited from the parent
plant and latent in the seed. He has not yet succeeded in giving
scientific proof of his theory, but he considers that this view explains

the origin of outbreaks better than any other.

It used to be taken for granted that the rust appearing on wheat,
oats, and barley was interchangeable and that it could readily pass
from one to the other. But infection experiments have shown that

this is not the case, that the rust on each of these three different

species of cereals seems to have acquired a special liking foi' a
particular species and now they confine themselves to their own
choice. Only in the case of wheat-rust it is found that its choice is

not yet so definitely fixed as the others and that its spores can in rare

instances impart the disease to oats and barley. But between the

two latter there is a distinct barrier and the spores from the oats will

neither infect wheat nor barley, nor will the spores from the barley
infect wheat or oats. It follows from this that adjacent fields of

these crops will not affect or be affected by each other, so far as

this rust is concerned. This fact had already ])een noticed by
observant farmers, for one wrote to me as follows :

—" I have never
found rust to spread from one field to another, as two years ago I had
60 acres of oats rusty, while 50 acres of wheat adjoining were free,

the oats receiving heavy rain while in blossom, while the wheat
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received the moisture when required—just before it burst into ear.'^

It is of course possible that in this instance the wheat was a rust-

resistant one, but the simpler explanation is that the rust did not pass

from one to the other.

The all-important question still remains to be answered, how to

prevent or mitigate the effects of the rust ? As the result of numerous
field experiments continuously carried on for over twelve years with

hundreds of vai'ieties of wheat from all parts of the world, it has been
proved that no wheat is absolutely rust-proof, that is to say, there is

no wheat known which can be grown under conditions favourable to

the rust and yet remain entirely free from it.

But the same experiments have shown that among a number of

varieties grown in a particular district, some will resist the rust more
than others, are able by their constitution or by their vigour of

growth or thickness of their cuticle, to resist the inroads of the rust

sufl&ciently to prevent it from seriously injuring the grain or perceptibly

reducing the yield, and such wheats are known as rust-resisting wheats.

I am in the fortunate position to-day of being able to announce
that we have one such wheat known as Rerraf, which has been grown
in various parts of Victoria alongside of other wheats which have
been badly rusted and it has been able to withstand the rust. In the

Journal for March, 1904, there is a full account of this wheat given,

based on reports received from farmers themselves, so that it is not

necessary to say anything further here, but it will be instructive to

recall the history of this wheat, so that some among ray audience

may possibly succeed in producing another. It was originally a
" sport " obtained from Blount's Lambrigg by Mr. Farrer,

Wheat Experimentalist of New South Wales, and sent to me
among the wheats which he annually supplies for trial. Twenty
grains of it were first sown in the Single Seed Plots at Port Fairy,

this locality being chosen for testing rust-resistance, as the climate

there is particularly favourable to rust. After each plant was care-

fully examined as to its vigour of growth and freedom from disease,

the best ears were selected from the best plants, and in 1900, \\ acres

were planted, which yielded at the rate of 31^ bushels per acre. In
1901 it yielded 40 bushels per acre, and in 1902 it reached 48 bushels

per acre. This was an exceptionally good yield, and although the

land did not get any manure direct, the crop followed mangels which
had been well manured.

But the mere selection of seed from rust-resistant plants will not

ensure the continuance of this quality, for there is a tendency after

some years to deteriorate, owing to the continual in and in breeding
which occurs in nature. Even with crossbred plants the stock

requires to be regenerated in order to maintain the original

standard. This work of crossing and breeding rust-resistant wheats
has for a number of years been carried on with great success by
Mr. Farrer for the whole of the States, and he is not only improving
the wheats but at the same time adapting them to the peculiar

conditions which prevail in Australia.



S-colour process. R. S, Brain, Govt. Printer.

EARS OF RERRAF WHEAT.





ii-coluur pi ss. K. S. Brain, Govt. iJriiiler.

EARS OF QUEEN'S JUBILEE WHEAT.





Diseases of Cereals : Rust and Take-all in Wheat. 717

It is well known to many of you what good results have been
obtained by the scientific breeding of stock, but it is perhaps not so

well known what can be done by mating different varieties of wheat.

The flowers of wheat are fertilized by their own pollen while they
are still closed, and it is questionable if crossing ever takes place

under natural conditions. This process of continuous self-fertilization

produces offspring which repeat the characters of the parent in almost

every detail, and striking variations which form the starting point for

selection to work upon are very rare. But it is well known that

crossing tends to produce variability, and by means of artificial

crossing these variations are produced.

The principle of the process is comparatively simple. When two
varieties are chosen for a cross, the unfertilized flowers of one parent
are carefully castrated and the pollen or male element is taken from the

other and used to fertilize it. The seeds produced in this way are sown
by themselves, and the produce of the first generation is again sown
separately. There is a considerable amount of variation in this

second generation from the blending of the characters of the two
parents, and such plants are selected for seed as show the character-

istics it is desired to perpetuate. The third generation is again
treated similarly, and the process is continued until a race is

developed which possesses the characters aimed at in a high degree.

The "fixing" or permanently establishing these characters takes

several years, some coming true after three or four years, while others

continue to vary for a number of years. The great point gained by
crossing is that a relatively permanent race has been formed, and the

seed sown from it will reproduce the parent type.

A very promising rust resisting cross named Bobs was received

from Mr. Farrer last season, and it is being tried on a large scale this

season.

The bearing of all this on the prevention of rust is evident. By
creating a race of wheats thoroughly suited to our conditions, which
in addition to other desirable qualities have the property of

rust resistance^ lies the key to the solution of the rust problem. And
this opinion is borne out in a letter received some years ago from the
late Sir J. B. Lawes, the distinguished founder of the Rothamsted
Experimental Farm, which I have had the pleasure of visiting on
more than one occasion in his life-time. He writes :

—" I have no
doubt that if I grew wheats which had previously been grown in a

hotter and drier climate than that of England, I should have the crop
destroyed by rust. I have no faith in specifics. You must try and
obtain wheats which will grow well in your climate. It will of

course take some years of experiment to obtain what you require, but
I feel sure that you are more likely to succeed if you direct your
attention to obtaining a rust resisting wheat than by trying specifics

or by manures."

Take-all.

The one-time mysterious disease known as Take-all has now been
proved by the investigations of this Branch to be due to a fungus.
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and its ravages are so wide-spread, especially in the northern areas,

as to seriously aifect the yield. From its generally occurring in

patches it is difficult to estimate the total loss, but in South Australia,

where it is particularly had (and has been known since 1852, though
its cause undiscovered), it is said in some respects to be more dreaded
than rust. In the Report of a South Australian Commission appointed
to enquire into it in 1868, it is stated that " Rust cannot commit
wholesale destruction, unless in connection with a description of

weather such as we rarely have in this Colony, but take-all appears
altogether independently of the weather, and as its ravages are irres-

pective of climatic inlluences, so are its movements inexplicable by
reference to locality or soil. It is, like last season's rust, to be found
everywhere, and the richest soils often suffer the most."

The discovery of the true cause enables us to attack the disease
with some hope of success, and the field experiments being carried
out this season are shown in the accompanying plan.

Goornoug was chosen for these experiments, because it was
possible to secure there a block of 9 acres which was very badly
affected last year, and the soil as a consequence must be well
saturated with the spores of the fungus.

The plot consists of 9 acres, and is divided into three portions.

The first portion was sown with wheat to which various manures and
chemicals were applied. The second was sown with oats, because the
take-all fungus dues not attack this crop, and it will be sown with
wheat the following season in order to see how far the fungus has
been starved out by being deprived of its natural food, the wheat
plant. The third 2:)ortion is laid out in early falloAv, because it is the
experience of many farmers that early fallowed land with plenty of

rain escapes the take-all, and this may be due to the fact that the
action of the sun and the moisture favour the germination of the
spores of the fungus, which having no plant to prey upon will

naturally soon perish. As a matter of convenience the fallow is laid

out in strips, alternating with those of wheat. It is believed that the
action of some of the chemicals which have been applied to

the soil will have the effect of destroying the spores, and
should patches of take-all show after all in some of
the plots, powdered bluestone and powdered sulphate of iron
will be respectively applied in order to see how far they act as a
check. Viewing the matter from the farmer's standpoint, special
attention is being devoted to finding some inexpensive substance
Avhich can be applied . with the drill at time of sowing. The
experiments will be conducted for three years, and should throw some
light on the best methods of treatment. Burning the stubble has
also been recommended, and that is also being tried.

Meanwhile, on land subject to take-all, continuous wheat growing
should not be practised, but a crop or two of oats should be grown,
to be followed by wheat, since it is fairly well established that wheat
after oats does not suffer, at least severely, from the fungus.



720 Agricultural Journal of Victoria.

It may prove both interesting and instructive to follow tlie steps

whereby this take-all disease was proved conclusively to be caused by

a definite fungus, especially since it had hitherto baffled both practical

farmers and scientists in Australia. Every conceivable cause was
assio-ned for it. It was said to be due to exhaustion of the soil and

that the application of manures would remedy it ; that it was owing'

to too much salt in the soil, to want of drainage, to the presence of

insects or threadworms, and even certain weeds have been blamed for

it. It was also said to be in the seed and some common fungi were

believed to produce it, but there was no convincing proof offered that

any of these numerous causes were capable of producing the disease.

In December, 1900, samples of white-heads of Avheat were sent to

me from South Australia, and the fungus which was afterwards found

to be the cause of both take-all and white-heads was determined and
named. There was no proof, however, that the fungus actually

caused the disease, since it might have attacked the plant after it had
been weakened and rendered susceptible from some other cause.

Then in November of last year the disease was particularly bad, and
the personal inspection of ninnerous take-all patches revealed in every

instance the presence of the self-same fungus, the dying or dead
plants being more or less blackened at the butt. It was observed at

the same time that the disease known as white-heads or dead-heads was
due to the same fungus, only the plants had sufficient vigour of

growth to produce the ear but not the grain, oi- at most a few small

shrivelled grains.

Still it was not absolutely certain that the fungus Avas a cause and
not a consequence of the diseased condition, until the fungus was
applied to healthy wheat and the take-all produced by it. This final

coui-t of appeal settled the question, for on growing wheat in pots ta

which take-all stubble had been added, the plants became infected by
the disease, and in 52 days after sowing produced spores capable of

infecting fresh plants. The infected plants were dead or dying, while

the plants in the check pots, in which no stubble was put, were
healthy and green.

In dealing now with take-all and its remedies, one is no longer

working in the dark but has a definite object in view, either to destroy

the fungus by direct attack with the application of various manures
and chemicals, or to starve it into submission by depriving it of its

ordinary nourishment. It was also found that the fungus can grow
upon the spear-grass {Bromus sterilis), and since it is highly probable
that the wheat may be infected from this source, the keeping down of

all such weeds is an important pai't of the work of overcoming the

disease. Experiments are being made to ascertain with certainty

whether wheat can be infected by the fungus taken from spear-

grass.

There is just one final suggestion to make, and that is, there may
be some varieties of wheat more resistant to this disease than others,

and farmers should select seed from any special plants which seem to

have this property.
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Conclusion.

I have endeavoured in the time at my disposal to treat of two
of the most serious diseases of wheat, and at the same time to point

out the most effective measm'es to be taken in overcoming them as

far as possible at present. You cannot fail to have been struck with

the fact that the modern farmer, if he is to compete in the markets of

the worM, must not only attend to sowing with the best seed,

applying the proper manures, and cultivating in the most approved
fashion, but he must also guard against " the pestilence that walketh
in darkness " and the rust that may ruin all his labour. " Give us

the rain at the right time and we will grow the crops " I often hear
farmers say, bvit what of the rust, the smut and take-all. These and
other diseases require to be studied if we are effectually to control

them, and I have failed in ray object if I have not convinced you that

it is only by the combination of scientific knowledge with practical

skill that the best results are to be attained. It is not contended
that the farmer should be a scientist, that he should be trained in the

use of the microscope and in all the details of chemistry, bacteriology,

and botany, but he should know the results of such investigations as

far as they apply to his own particular industry. This is technical

knowledge, and the Short Courses of Instruction for Farmers and
Farmers' Sons inaugurated by the Director of Agriculture, in my
opinion, form the connecting link between Science on the one hand
and Practice on the other. I regard it as one of the great functions

of an Agricultural Department to help the producer with knowledge,
to place at his disposal the best and most recent scientific and
practical experience, to enable him to make the most of his opportuni-
ties. Much of my own work has to be done " behind the scenes,"

and there is often too much impatience for immediate practical

applications, but sooner or later it comes out into the open, and by
means of field experiments conducted in co-operation with the best
farmers, die practical results are rendered available to all.

There is one branch of his business which the farmer is apt to

overlook, and that is the nature and peculiarities of the plants which
he cultivates. The whole duty of the agriculturist does not lie

merely in studying the soil and the manures necessary for its fertility,

but he should also devote some of his attention to the plants them-
selves, how they behave and adapt themselves to the climate, how
some are better fitted than others to withstand drought or cold, how
some are more prolific than others, and so on.

It is only by this kind of accurate knowledge, or science, as it is

called, that the producer can hope now-a-days to make farming pay,
.and the motto of the modern agriculturist should be that of the
Royal Agricultural Society of England

—

" Practice with Science."



722 Agricultural Journal of Victoria.

THE WATER SUPPLY AND DRAINAGE OF BUTTER
FACTORIES.

By T. Cherry, M.D.

Filtering the Water-

Tb-e importance of a pure water supply at every stage in the

preparation of butter is well known. In order that food products

of all kinds may keep well it is essential that as little dirt as possible

should be mixed with them. Care needs to be exercised at every

stage of the process from the beginning to the end, for neglect at

any point is fatal to the whole result. Pure water is therefore a

necessity. The smaller the amount of organic matter and the fewer
the micro-organisms the better. Water may be purified either by
gravity filtration, by pressure filters, or by heat. Each method has
its special advantages ; but taking the average conditions and
requirements of our factories I think the best plan is the old-fashioned

method of sand filtration. The filter bed consists of approximately

one foot of gravel at the bottom, then two feet of sand, the finest

being placed on the top. The finer and sharper it is the better.

There is from 12 to 18 inches of water on top of the sand, so that the

pressure is very slight. The average rate of filtration is found to be
about 50 gallons per square foot of surface in 24 hours. Nearly all

the filtered water supplied to towns in all parts of the world is

subjected to this method. In London, where over 160 million gallons

of river water are filtered daily, this method is invariably used.

There is no question, therefore, of its efficiency. The remarkable
thing about it is that the number of micro-organisms per cubic

centimeter is reduced to less than 100, whatever may have been the

number to begin with. The number in the unfiltered Thames water
last October and November averaged about 17,000 per c.c. Filtration

reduced them to 60. The water from the Lea contained 540 before

and 26 after filtration. To give local comparisons, the unfiltered

Thames water is about the same as the Yarra at Princes Bridge ; the

Lea is about as pure as the Yarra above Studley Park. The London
sand filtei's cover more than 100 acres. The average amount filtered

is from 20 to 70 gallons per square foot of surface per 24 hours. The
thickness of sand varies from 1'75 to 4"3 feet.

The construction of these sand filters is very simple. The area is

determined by the quantity of water required per day, on the basis

before stated. The retaining walls are four or five feet high, and the

bottom is graded to slope to the outlet. The walls may be made of

brick, concrete, or wood. Good, clean, sharp sand and gravel are all

that is required ; a number of large pebbles are arranged round the

outlet so that the water has free earress. The feed water is run in at
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the same rate as tlie filtering is going on, so that the head of water

is always maintained the same. The storage tank should not be any

larger than is necessary, as filtered and sterilised water when stored

rapidly deteriorate owing to the multiplication of organisms in them
which at once begins. This is very marked in the case of sterilised

water-. The only attention requii-ed is to clean ofi: the greenish scum
which forms on top whenever the rate of filtration becomes too slow,

and to remove all the sand, wash it and replace it again about once a

year. The scum makes the rate of filtration slower, but it is an

advantage so far as the efficiency of the filter is concerned. After the

filter has been re-started the water should not be used for the first

48 hours, but allowed to run to waste, as it takes some time for the

filtration to attain its full degree of efiiciency.

One of these filters has been in use at the Gormandale factory for

the past four years. The sand is simply put into a 400-gallon tank.

The water is from a branch of Merriman's Creek, which flows through
the swamp. Live stock have free access to it, and from the amount
of vegetation in it there was much difficulty in treating it eifectively.

The number of organisms before filtration, but after sedimentation,

varies from 750 to 3,000. The number in the filtered water is usually

below 50. In order to test its efficiency, the sand has never been
completely removed, but the upper 12 inches has been changed once

since it was started. The scum is removed every six months. The
water at present contains 116 per cubic centimeter, so that very fair

water is supplied with a minimum of attention and supervision. Mr.
Huffer tells me that he has had no complaints whatever about the

quality of the butter since the filter was constructed. A filter 10 feet

square will be large enough to supply the largest factory. In most
localities these filters can be constructed very cheaply, they are nearly

self-acting from one year's end to the other, and they can be relied

upon more implicitly than any other method. Water containing only

20 to 50 organisms per cubic centimeter is as pure as it is practicable

to obtain it for manufacturing purposes, and when purification is

necessary this method should be carefully considered before deciding

the question.

An Efficient Drainage System.

Disposal of the drainage of a factory becomes a somewhat difficult

problem on account of the amount of organic matter the water con-

tains. Decomposition therefore readily takes place, and the drains

become offensive, especially in hot weather. The organic matter
consists of a little buttermilk and fat ; the amount is apparently
trifling in itself but it becomes a nuisance when allowed to deposit

day after day in the same spot. The best system of disposal is that

adopted at Cowwarr and Boisdale. The water is simply pumped on a
small area of ploughed land, and the spot where the water is applied

is changed from day to day. The details of this plan are as follows :

—

All the drains from the factory are led into a sink (say 2 ft. 6 in. by
2 ft. 6 in. by 2 ft. deep). From this a 1| in. pipe conveys the water
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to tlie irrigation paddock, whicli immediately adjoins tlie factory.

One-half acre of land will suffice for 1,200 gallons of water a day on

an average throughout the year. In summer this quantity may be

more than doubled without difficulty. If the paddock is rectangular

in form the pipe is carried across to the further side, a bend is then

screwed on, and the pipe continued along the fence to the end. The
first day's water is thus discharged at the end of the paddock. Last

thing in the afternoon a shovelful of earth is thrown on the small

patch of whitish curd and fat which has accumulated at the end of

the pipe, and one length of the pipe is unscrewed. Everything is

then ready for the next day'fe drainage, when the operation is repeated.

When the whole of the pipes to the bend are successively unscrewed,

the bend itself is moved one length back and a fresh line of irrigation

begun about 15 feet from the former one. In this way irrigation

proceeds backwards and forwards across the whole width of the

paddock. The essential points are to run each day's water about

15 feet distant from that of the day before, and to cover up the curd

and sludge each evening. The time occupied amounts to not more
than five minutes a day. The pipes simply require to be loosely

screwed together by hand, a few drops leaking from a joint being of

no consequence.

A few practical details may now be noticed. The sink should be
provided with a strainer to prevent the pump from stopping work,

and if the steam is laid on a handful of soda may be thrown into it

and the whole thing scalded out two or three times a week. On level

ground a pump or ejector is required, but in many factories the same
scheme may be worked by gravitation. The best arrangement is to

have the sink fairly near to the skim milk tanks. The space on which
the carts stand, and that under these tanks, is graded and paved to a

small pit in the centre, which is trapped and connected with the sink

by underground glazed earthenware pipes. The whole place may
then be hosed down each day as soon as the tanks are empty. The
irrigation paddock requires to be ploughed up or scarified twice a

year, and if suitable crops are grown a very valuable object lesson

may be given to the suppliers. I would suggest that half the paddock
be laid down to lucerne, and two crops a year be grown on the other

half. A mixture of oats and tares for the winter crop and maize or

sorghum for the summer crop will suit most districts, but the selection

of the crops may be left to the judgment of the manager. I mention
these because they are the most important ones for the dairying

industry generally. The crops should all be sown in drills three feet

apart, so as to allow room for the irrigation to go on between them.

An open drain 12 to 18 inches deep should be made all round the

paddock, so as to prevent water-logging in the winter.

In some situations the pipes may be made to radiate from the

point where they enter the paddock. A double bend is used at this

point, and the line of pipes shifted each time so as to successively

occupy positions corresponding to the ribs of a fan. If possible,

however, the rectangular system first described is preferable.
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Another method suggested is that of the septic tank and coke

breeze filter bed. This method, however, is more expensive as far as

the initial cost is concerned, and takes about the same amount of

attention to keep it in good working order. It is not necessary with

fluids containing as little solid matter as is found in the drainage

from the butter or cheese factory. If care is taken to use the

shovelful of dry earth every evening no offence whatever will arise

even in the hottest weather, and I feel sure that a factory could

dispose of its own drainage on a half-acre in the middle of a large

town.
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A FEW LESSONS FROM THE PAST BUTTER SEASON.*

By R. Cratce.

Perhaps since tlie inception of the butter export trade no season

has been more prolific and varied in experience than the one just

closed. Each feature of it is suggestive, and a study of them all will

emphasise the necessity of avoiding and remedying certain weak
methods.

Fortunately the season for grass was prolonged well into the

summe)-, and the output has in consequence far exceeded the most
sanguine expectations formed this time last year. iSotwithstanding

the fact that many of the dairy cows missed calving, and others

started in very low condition, already over 14,000 tons of butter have
been exported and by the end of June, when the financial j'ear closes,

the value will approximate £1,500,000.

Old Stored Butter.

These exports included 1,000 tons carried over from the previous

season, and herein is to be found the first experience of the season

worthy of consideration. There was some stored butter on hand at

the opening of the season, nearly all of which was purchased by
speculators, and in not a few instances by grocers all over the country
in anticipation of a shortage duiing the winter to "provide for a

rainy day."

Contrary to expectations it did rain, but in a manner not bargained

for. As the supply of fresh butter therefore was ample to serve

current local requirements right tln'ough the year, holders had to

ship, some of course selling here at a loss, though in any case the

stock had to be exported. This buttei- cost in some instances lid.

per lb., the storage amounted to nearly a })enny more, and with freight

and charges added, it should realise about 125s. per cwt. in London to

make both ends meet. It actually sold at about 80s. and 90s. per

cwt. Both investors and speculators lost in the aggregate at least

£35,000 on the transaction, for although the producers in the first

instance were paid more than the current value of the article,

ultimately the business proved a bad one for them in particular and
the dairying industry in general. It was stored butter, and butter,

unlike whisky or wine, does not improve with age. In the first place

it was not made to keep for any length of time, as it was manu-
factured, not for an export trade, but for the local market, and in

certain instances its treatment was not calculated to produce good
}"e.sults. Some of it changed hands in the middle of the storing period

and was taken from one freezing works to another. All this tended

to depreciate the quality of the stock of stored butter, and, preceding

the season on the London maiket as it did, meant a bad advertisement
for the industry. Everything that was possible to counteract that

* A Paper read at the Annual Conference of the Australian Butter and Cheese Factories
Manageijg' Association, May, 1904.
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bad influence was done; circulars were sent to all the butter factories

and exporters advising tiiem to brand their boxes " New Season's

Butter," a recommendation which was adopted. It was rumored
during the season that some of the old butter was similarly branded
after reaching London, but this has not yet been verified. Those
factories whose stored brands had a deservedly high reputation were
peculiarly liable to injury, lor, as before stated, the butter was not
prepared for export in the usual way, and having been kept in store

for a long time before shipment must have interfered with the sale of

those brajids later on in the season. Butter factories were circularised

by the Department on this subject, both before the season commenced
and on numbers of pievious occasions. It was pointed out that the

butter might be sold conditionally as not made for export, but this

was hardly practicable, for when a person buys butter or other goods
it is his pro[)erty and may be sold again by such purchaser or

despatched to London or elsewhere as he pleases. There is no
authority or law to prevent this being done, nor is there likely to be,

so it was recommended that all factories should have a distinct brand
for the local market and another for the export trade. The latter, of

course, would be reserved for dii-ect export business by the factory

itself Vested interests stand in the way in the shape of a recognised

reputable brand of long standing, but although some sacrifice will have
to be made to overcome the difficulty, this is the true remedy.

It is improbable that butter speculators will forget their recent

loss of over £3o,"000, and it is not likely that the experience will crop
up again for many years to come. In the meantime, however, a

deterrent might be applied in the shape of a brand such as " Stored
Butter" going on all lots in store, say over three months before ship-

ment. Fresh legislation is slow and advisedly so. It is not easy to

get a law or regulation passed unless the occasion for it arises in a

pronounced manner.

When the Exported Pioducts' Act, 1898, was passed, it was pro-

vided that, on the despatch of butter to a cool store for shipment,
notice should be sent to the officer in charge of the cool store. A
cul-de-sac was thus reached when the butter was sent through outside

cool stores, and the butter might be shipped with impunity without
the knowledge of the Department. In facta striking case did actuallj^

occur early in the season, and that experience brought about the

adoption of a regulation making it obligatory on all shippers to give

due notice to the ofiicei' in charge of the Government Cool Stores.

Now the position is clear on this point, and an expression of

opinion is desirable on the method of dealing with stored butters prior

to shipment, since it is clear the practice is detrimental to the dairying

industry of Victoria.

Re-Opening Business Connections.

A great handicap was experienced this last season on account of

Victorian butter having been practicall}' oflE' the London market the

previous year. To be unrepresented on the home markets for seven
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months each year is a serious drawback, and for this intermittent supply

the State has to pay the full penalty in the shape of lower prices than

are paid for tiie product of countries shipping regularly every week
in the year. But when it comes about that no butter at all is sent to

our oversea customers for nineteen months at a stretch, the dis-

advantage is incalculable. Regular winter buyers, being obliged in

the season 1902-3 to seek fresh fields for a supply, bought New
Zealand or Argentine butter, and naturally became to some extent

alienated from Australia. In consequence a sacrifice had to be made
to win back the connection. The remedy is obvious, the growth of

fodders for the dairy herds, and the preservation of surplus feed when
plentiful to provide for times of drought and scarcity, and the con-

servation and proper utilization of water. The lesson experienced

the season before last has not been in vain. Commendable efforts

are being made in every district, and much of last season's surplus

growth has been safely put by for future use. However, there still

remains much more to be done in this direction. One would be .safe

in saying that for every one who may be doing all that is necessary,

there are four others who are doing nothing whatever.

At last it seems that the making of ensilage is going to be

extensively adopted by dairymen. In nearly every district new silos

were built and filled during the season, and the j)ractice is bound to

spread. Much credit is due to Dr. Cherry for his efforts in this direction.

In travelling amongst dairymen the increasing interest that is

taken in the cultivation of fodders is strikingly noticeable. It,

however, seems to me that the number who intelligently discuss

the lelative feeding values of the various crops is far greater than

those who make no practical effort in the direction of growing them.

The most appropriate advice to these people would be " wire in

and grow anything that is good, luscious cattle food—it does not

matter what—maize, sorghum, beet, anything that will thrive and
give an abundant yield, heaps of it, stacks of it, don't be afraid of

having too much, always have some on hand and some more coming
on; and so when you get into the habit of growing fodder, experi-

ments can be made to see which kind gives the best results."

Dr Howell's field experiments are very instructive and suggestive,

but the results will be valuable only in proportion to the extent to

which they are taken up by dairymen. Now I would like every

factory manager to make up his mind to influence as many
of his suppliers as possible to adopt the practice of growing something
for his daily cattle when feed is scarce. The loss incuried by allowing

dairy cows to starve cannot be estimated, for there is a loss at

the time in shortage of returns, there is another loss in progeny,

and subsequently there is a great and continuing loss through the

impairment of the health of the cattle. If our dairy cows are pro-

vided for properly in the future there is no likelihood of a repetition

of last season's experience. Our exporters of butter will not have to

disappoint those customers in England who look forward to getting

supplies from Australia at regular seasons of the year.
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Shipping Temperatures of Butter.

By no means the least serious trouble encountered last year was the

unsatisfactory temperature at which some of the butter was delivered in

London. Instances occurred when the butter was as high as 35
degrees Fahr. when landed. All through the early part of the

season complaints were numerous regarding " fishiness" in buttei'. It

is a significant fact that when lower temperatures became the order

of the day later on, fisliiness was not heard of at all. New Zealand
butter, which is always carried at a much lower tempeiature, under
10 degrees Fahr., does not turn out fishy in flavour. Of course only
a few brands from here develop the fault, and some people naturally
conclude that it is inherent in the butter itself. So it is, but it is not
propagated until high and variable temperatures are continued for

some time. The point gained with such butters by keeping and
carrying at low temperatuies is that it finds its way under ordinary
conditions into consumption before the trimethylamine flavour develops
sufficiently to be appaient. The organisms which produce this result

in butter are associated with dirt, and in every case the particular

ditiiculty can be avoided by keeping the dairies, utensils, and factories

clean. I have known of many instances where the fault disappeared
with the adoption of cleaner methods throughout. Although in

passing I insist upon cleanliness, it in no way obviates the necessity

for cairying butter at low temperatures. Experiments carried out in

all butter producing countries in the world in recent years proved in

every case that the lower the temperature at which butter is

maintained the better chance it will have to keep its quality. In fact

some authorities are quoting zero as the best temperature. All that

has been suggested by me so far is a maximum temperature of
20 degrees Fahr.

Fancy a contract in the year 1904 at £7 per ton freight "To
endeavour to keep the temperature of the holds below 35 degrees."

It is simply ridiculous. It was such high and unsatisfactory tempera-
tures that prompted the Department to try the experiment of shipping
tell-tale thermometers inside boxes of butter. The first set to arrive

was in a boat which reached London some weeks ago. The temperature
and condition of the butter are cabled as unsatisfactory, but details are
not yet to hand. Since then two dozen tell-tale thermometers have been
shipped in butter and fruit, and it is expected that specially designed
and improved instruments capable of recording the temperature inside

a box of butter every hour during the voyage will be ready for use
before the opening of next season. It would be far better if the
shipping companies agreed to take self-registering apparatus under
seal, as everything would then be open and fair. The danger
of exposing trade secrets can be no longer deemed a sufficient

excuse for withholding the privilege, as is evidenced in the fruit

carrying business.

The remedy for this most serious matter of the carrying tempera-
tures of butter is that the factory managers, being so deeply interested



730 Agricultural Joitryial of Victoria.

in the quality and reputation of their butter, should strongly urge
their Boards of Directors when making the next contract for the

carriage ot" butter to London, to insist on a guarantee of a temperature
below 30 degrees Fahr. during the voyage and the carrying of seh"-

registering thermometers, such instruments to be placed iu the

chambers in approved positions and sealed prior to the sailing of the

steamers from Melbourne.

Faults in Manufacture-

Certain factory managers are getting very careless
;

perhaps
the fact that there was no London market the year before

this had something to do with it. One would naturally think
that when a man brought his output up to a certain standard

he could keep it there. Some managers will notice from my
reports during the season more than due reference to " mottle,"

"excess of moisture," and faults of this nature. Why there should be
any mottled butter nowadays is difficult to understand, and possibly it

is due to the employment of new buttermakers, but that ought not to

be, for a manager should insist on a method being religiously practised

that would obviate the complaint altogether. In every case that came
under my notice it is due to not bringing the salt into contact with all

the butter when working.

Would-be authorities are afraid of working their butter too much
when it is soft. Such buttermen should try this little experiment on
their own account some day, the sooner the better:—Work soft butter

a little as usual, next a duplicate lot to an extent that will thoroughly
mix in the salt—never mind the texture—then put the two into the

cool room for the second working. When placing on the worker the

second time, or when finally packed, closely observe which lot has the

better texture. The latter will be found to be the better of the two.

In certain factories' reports the remark "Excessive Moisture" appears
sometimes. This alwa3's means, unless a report on analysis accom-
panies the usual advice, that there is too much appearing en the trier.

When the butter is drawn the water runs off You know it does not
always follow that the percentage is unusually high when the moisture
shows in this way, but whether the water contents are much above
normal or not, it is always a bad sign and discounts the selling value

of the butter. It is the indication that the buyer, wholesale or retail,

goes by when purchasing.

I am sorry to note that the average moisture contained in butter is

on the increase. The average of all samples analysed last season comes
out exactly at 13 per cent. Out of 70 samples analysed.

2 or 2-85
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By groupincr the lesulis of butters of each district it is found
that the Western district samples show an average of 12'27, Gipps-

land 13(52, North-Eastern 1274, and Northern 12-23.

Managers should endeavour to keep the percentage below 13 per

cent., especially when packing for export.

Some years ago the averages were under 12 per cent. You will

remember at a tormer conference 1 laid considerable em|)hasis on
keeping the moisture contents within reasonable limits, and on that

occasion I suggested a range of from 10 to 12. If tlie results of your
deliberation teach some of you to imprison more moisture in your
butter than the trade requires, grocers and buyers of butter will recognise

that the box which will cut out 5.5|-lbs. is worth more than one which
cuts out at .55 lbs. only, and give a higher price accordingly. If

therefore, Victorian butter becomes recognised as containing 1 per
cent.more moisture than butter from othercountries more careful in this

respect, then prices will recede to I per cent, below theirs. Those in the

industry will then have the grim satisfaction of realising that with
every 100 tons of butter exported tliey go to the expense of putting

up, boxing, paying railway freight, and ocean freight, on an extra ton

without reaping any corresponding advantage. It is to be hoped in

the interests of the dairying industry that this matter will be properly

legislated for.

Conclusions.

Many of our good factories secured an average of 98s. per cwt. for

the season on the London market. This must be regarded as being
exceptionally good and much better than those in the trade bargained
for at the opening of the season. It was thought that having been oflf

the market for a year, and with the increased supply from other

countries, especially from Siberia, Victorian butter would have a

difficulty in securing averages over 94s. to 95s. Of course dairymen
and the public generally think that because the prices are lower than
those of the three preceding years there is something wrong. It must
be remembered, however, that the prices secured the three previous
years were phenomenal as regards butter, and if the average of last

year, namely 98s. be compared with ten years' average on the London
market before that, it will be found that there is no cause whatever for

alarm.

The surprising feature in connection with the butter export trade

is that in our history of the business the imports to Britain have
multiplied 2| times and yet the prices are maintained at approxi-
mately the same level. Considering the adverse circumstances dealt

with at length by me I think all will agree that a remarkably good
and profitable year has been experienced, and that attention to the

lessons set forth will secure much better results in the future.
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DRY RED WINES AND THEIR TREATMENT.
By M. d'A. Burney.

Part II.

At the time of first racking, under ordinary circumstances the

cellar will contain Avines of different grades, characters, colours, etc.,

owing to the difference in the variety of grape and differences in

the soil and situation of the vineyard. The wine maker who aims

at producing an export wine should endeavour to produce a wine of

a given and standard type. He should be able to show to the buyer

an even lot of wines of the one type and character. Owing to the

cost of labour it is not always feasible to pick different portions of the

vineyard at once, so as to blend the grapes in the fermenting vat,

and consequently wines of different types have to be graded and

averaged afterwards and blended into the one even export type of the

vineyard. This type should be a heavy wine of good colour, dry.

but fruity, and if rough and heavily charged with tannin it is no

fault at this stage. It must not be sweet, nor must it contain more
than a small percentage of fixed acids. More important still, it

must not be a thin, hungry wine, lacking body. The wine maker
should endeavour to produce this type as soon as possible, beginning

at the time of first racking. Having noted the alcoholic strengths

of his wines as they are maturing, he will blend his thinnest wines

with his heaviest, and so on, so as to produce an even sample.

Often a wine containing an excess of sugar when fermented to say

27 per cent, proof spirit will lose that excess if blended with a

perfectly dry wine containing 24 per cent. The wine maker must
draw samples and attempt to copy his previous vintage as far as

possible with the material at his disposal. It is not possible to

explain accurately on paper how he is to arrive at this desired

result, as much depends upon the knowledge of local conditions and

the results of' previous experience. In the North-East District of

Victoria the wines from the Malbec grape, if picked when they

contain up to 14 deg. Beaume, will almost always ferment out dry,

producing a wine containing between 26 per cent, and 27 per cent,

proof spirit of good colour and character. Cabernet Sauvignon is

sometimes a trifle deficient in colour, but of great flavour and distinct

character. Shiraz of fine colour and body does not always ferment

out as dry as could be desired. The method to be employed is self

evident. The Malbec must be used to reduce the excess of sugar

in the Shiraz, and the Cabernet to improve the flavour and character.

If, however, a wine of whatever kind of grape contains 1 deg. or

2 deg. Beaume of unfermented sugar with an alcoholic strength above

26 deg., it must not be put in with the blend, except in small pro-

portions, for fear of having an excess of sweetness that would be

detrimental to the type of wine desired. Buyers for the London
market like a fruity wine, but it must not be sweet, even though the
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tendency now is towards a wine almost sweet. There lies a delicacy

of definition tliat it is laard to do justice to with the pen.

It can only roughly be gauged by the saccharometer. No
wine in which the saccharometer sinks below the deg. will

be too sweet for export, though it may yet be fruity. There
must be a sufficient roughness in the wine to precipitate the

albuminous matters still in suspension, as well as a safeguard to

protect the wine from its deficiency in fixed acids. Here the press-

ings may be of use. If they are racked after about the first week,
and then a few weeks later begin to clear, they can be of value in

giving that roughness that is required. It must not be overlooked
that the pressings are inferior to the other wine. If they are stringy,

stalky, or bitter this must not be confounded with roughness which
is simply tannin. It would be better to buy tannin and add it to

the wine to supply the deficiency rather than add pressings that are

stalky. This stalkiness seldom completely disappears, and often

spoils an otherwise palatable wine. To summarise, let the grower
discard his thinnest wines and keep them for Clarets, etc., his

sweetest wines and fortify them for Port, and his pressings and
faulty wines to distil them, and only keep his fullest, roundest
and best for the export type. He must aim at a high grade and
keep to it, and rather make other use of his wines than render
them unsuitable for a market that is capable of extension, provided
only the type be always of a class to suit the consumer, and not
merely the overflow from an overstocked cellar. It is to the grower's
own interest to arrive at uniformity, so as not to have the cream
taken by the buyer and the second quality only left upon his

hands.
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THE CLARIFICATION AND LIMPIDITY OF

WHITE WINES.*

By J. Lahorde. Translated hy M. d'A. Burney.

I.

Limpidity is one of the most important qualities that wines must
possess when ready for consumption. It is well known that if this

quality is not at its maximum a delicate wine does not give the

impression expected of it, and a wine that is not perfectly limpid

ought not to be tasted. Perhaps it is even more necessary that a

white wine should be perfectly brilliant when tasted than a red

wine, because in this case the eye is affected to the same extent as the

nose and the palate, while hardly in the same degree with a red

wine. The pale golden colour not over accentuated, the brilliance of

the wine as clear as crystal, are, for the taster, qualities which
favourably impress him for the sensations to follow. Now this much
desired brilliance is not always to be obtained without much trouble.

It is, on the contrary, one of the chief difficulties in the making of

white wines. We will examine the diverse phases of the clarification

of these wines, the causes of cloudiness, and the best methods of

arriving at complete limpidity.

II.

While red wine is often fairly clear when it is taken from the vat,

or clears completely after a few weeks in cask, white wine is often

months before losing the milky appearance so well known in young
white wines. This cloudiness is due, at first particularly, to the

yeasts of the secondary fermentation, which only deposit themselves

slowly because they gradually diminish in size and activity as the

medium becomes more and more unfavourable to their development.

But, after the depositing of the yeasts, the white wine is not yet bright,

for it has often for a long time an opalescent cloud due to the presence

and physical action of certain albuminous matters in the must. If it

is not exactly the same in the case of red wines, it is because of the

abundance of tannoid matters, which, in uniting with the albuminous
matters, determine their coagulation and precipitation in the lees. In
the must of ordinary white wines the quantity of tannin is 10 times

less on the average than in red wines, that is to say, that it is in the

proportion of a few grains per gallon only while the albuminous
matters are always in greater proportion. Now as the coagulation of

these matters requires a weight equal to their own of tannin, it is

evident why it is incomplete. It seems, therefore, that no traces of

tannin should be found in the wine in these circumstances, but that

is never the case. Experiments have proved that small quantities of

*J. Laborde, Sub-Director of the Agronomical and Qsnological Station of Bordeaux, in the Revue de

Viticulture, Nos. 525, 526, 528, 529.
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tannin may remain in solution in the presence of albuminous matters
in artificial liquids of similar composition to that of wine. If these

bodies are associated in proper proportions a liquid that contains a
small proportion of them remains limpid, but if a little tannin only is

associated with a larger proportion of albuminous matters, the liquid

has a more or less pronounced opalescent appearance due to a com-
mencement of coagulation of the nitrogenous matters. The precipi-

tation of the excess of pseudo-albuminous matters in solution ends,

however, by being produced under the influence of a slow coagulation
•of which all the causes are as yet not very well known. In this

phenomenon, great differences ai-e noticed in accordance with the
wines, the districts where they are produced, and the seasons. The
observations that we have been able to make hitherto have led us to

believe that there are two causes which account for these differences.

The first is purely physiological. When different varieties of yeast
ai'e cultivated in the same must, which has been sterilized but has
still kept its opalescent appearance after the fermentation is com-
pleted, great differences in the rapidity of the clarification of the
wines are noticed. In this clarification it is not only the more or less

rapid deposit of the yeast in suspension that must be considered,

but also the loss of the original opalescence of the must. These
differences appear then due to the variations in the action of the
products secreted by the yeasts from the albuminous matters.
There are here probably diastasic actions which it would be in-

teresting to study closely, since they pertain to the selection of the
yeast, and moreover this study should have a practical side. The
second cause exists in the action of the oxygen of the air, which
may be either exclusively chemical or physiological. Pasteur was
the first to unveil the effect of aeration on the colouring matter of
wines. During the last few years a more intimate knowledge of
the mechanism which rules these effects has been obtained by the
discovery of oxidasis, and the phenomenon of " casse" (breaking),
incontestably allied to the coagulating actions at the same time as
oxidation. Young white wines when exposed to the air are the seat
of these phenomena, which take a greater or a lesser intensity ac-

cording to the nature of the wine. The rendering insoluble of a
portion of the tannoid matters carries with it the precipitation of
other colloid matters, such as the albuminoids, or the soluble com-
bination of tannin and albuminoids becomes insoluble when oxidised
as in the following experiment :

—

An aqueous solution of cream of tartar at 2 grammes per litre

(roughly 4J ounces per gallon) is alcoholized to 10 per cent, and to

it is added 1 gramme of tannin, and then an equal quantity by
weight of albuminous matter in solution, albumen, protein, casein,

etc., so as to determine a precipitate in the liquid as in the fining

of the wine. After a few hours rest the liquid is filtered, and in

the clear liquid resulting the acidity of the cream of tartar is saturated
with caustic potash, very slightly in excess of complete saturation.

Soon the liquid develops a more or less deep greenish colour though
at first quite limpid. Little by little this limpidity diminishes, and
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a sliglit cloud appears whicli eventually becomes a flaky precipitate

which falls to the bottom of the vessel leaving the liquid hardly

at all coloured, and perfectly transparent. Under the same con-

ditions the liquid containing tannin without albuminous matter

colours but with no precipitation, and we know that this colouration

of tannin in an alkaline solution is due to the oxidation which takes

place in the above experiment in favour of the oxygen contained in

the liquid in solution. On the other hand, the same solution con-

taiuino- albumen without tannin does not precipitate when rendered

alkaline. It is, therefore, the combination of both tannin and albumen

that was oxidised just now. Besides if, before alkalization, this-

liquid is boiled so as to get rid of all the oxygen dissolved in it, and

it is kept from contact with the air after alkalization it only colours

slightly and remains almost limpid. But as soon as the liquid is

strongly aerated the cloud appears at once, and the colour deepens.

In this experiment the oxidation which has brought about the coagu-

lation of the combination of tannin and albumen has been purely

chemical. In the case of wine, the medium is always acid. Oxidation

of the oenotannin is produced however, although more slowly as in

the following conditions :

—

A young white wine is bottled without much care, preferably

with tapered corks which do not touch the liquid, and the bottles are

left standing for some weeks. In certain of these samples the free

surface of the wine, in contact with the air enclosed in the neck of the

bottle, will be invaded with Mycoderma mni or aceti, the activity of

which will be sustained by the easy diffusion of the air contained in.

the bottle, and the outside atmosphere. No account must be taken

of these samples. Only those that happen to have been deprived of

any germs of disease will be used to observe the phenomena of

clarification. After a certain time the opalescence increases, the wine

becomes very cloudy, and then a fine precipitation is formed some-

times flaky, and is deposited little by little on the bottom of the

bottle, with a pronounced brown colour, while the rest of the wine

remains absolutely limpid. The precipitation can then be easily

separated, either by decantation or filtration. At this moment other

changes are noticeable in the wine, the colour is more yellow, and the

wine tastes flat. The wine is slightly " casse " (broken) which,,

while being favorable to clarification and consequently to a certain

amelioration, has passed the desired aim, and has consequently toa

much affected the colour and taste. These modifications are naturally

of a greater or less intensity according to the quantity of oxidase the

wine contains. It is known that wines from perfectly healthy grapes

only contain traces brought by the pulp of the grape, while if the grapes

are rotten the quantity of oxidase will be increased.

If this influence of the air is to be made use of it must be
with care, hence frequent racking into slightly sulphured casks.

Sulphurous acid, without completely preventing the action of oxidation

and coagulation above referred to, is the most handy and eflicacious

corrective ao-ainst over oxidation of a wine.
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In addition to the two natural influences which have been con-

sidered, there is an artificial action which can now be easily employed
to hasten the clarification of white wine, viz., the action of heat

applied by pasteurisation. The fact that certain matters are

coagulated by heat is well known, and it is even known that the

presence of alcohol assists this action. Thus wines heated to a

temperature even lower than that usual in pasteurisation become
more or less cloudy, according to their age and previous methods of

clarification employed.

With complete rest at the end of a more or less lengthy period

this cloud becomes more concrete in the form of a light flaky deposit

which can only be successfully eliminated by a light fining or

filtration.

It is for this reason that pasteurisation of white wines is less

common than that of red wines. In addition to the action of heat,

that of cold can be considered, but it can hardly be applied success-

fully by natural means. Cold has generally less influence upon the

clarification of white wines than red wines, although it is by no means
negligible. The activity of organisms living in the wine, yeast or

microbes, becoming diminished, if not completely arrested, these

organisms are more easily deposited. Then the organic matters fall

more quickly, besides the precipitation of all matters in suspension is

hastened by the formation of the deposit of cream of tartar crystals.

III.

The preceding considerations apply to wines of which the

evolution is normal, but there are many circumstances where this

evolution is altered by .diverse causes which more or less affect the

natural clarification of the liquid.

Cloud Caused by the Action of Microbes.

It sometimes happens that, instead of diminishing, the opalescent
cloud in young wines increases until it almost returns to its original

milky appearance. Shaken up in a glass, silky threads are visible,

and the microscope shows" the presence of a large quantity of bacteria,

more or less closely joined together, which are the microbes of
" tourne" (turn).

This state of the wine is most frequently seen when the condition

of the grapes has been rendered defective by diverse causes such as

hail, insects, fungoid diseases, or else when the fixed acidity is

insufl&cient.

Thus wines of inferior quality, such as pressings, which are (*)

always more watery than wines run from the vat, are particularly

liable to this microbian invasion, and consequently are more difficult

to handle and mature. Not only must this microbian action be pre-

vented as soon as possible to have the wine clear, but also to prevent
the efl:ects of this action upon the flavour of the wine. This is not

(*) In France (Trans).
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always easy in practice, and often necessitates a multitude of

operations. First of all the acidity of the wine must be increased

if necessary, by an addition of tartaric acid, followed by tborougli

aeration, and a heavy sulphuring. The activity of the microbes will

thus be paralysed, and by the help of a heavy fining the elimination

of the greater portion of the microbian cloud will be obtained,

which will eventually disappear completely under the action of

subsequent rackings. If these means are insufficient, recourse must
be taken, as soon as possible to filtration or, better still pasteurisa-

tion, but it is necessary to only have recourse to pasteurisation after

having used the other methods so, as far as possible to introduce

into the apparatus a wine cleansed from the greater quantity of its

impurities.

EoPY Wines.

In addition to the preceding microbian cloud, the wine is some-
times ropy or greasy, and the difficulty of clarification is much
greater. Ropy white wines are common in some districts, and the

microbian origin which Pasteur discovered is now known. However,
this is not the only known origin, as certain varieties of yeast have
been discovered which can contribute to produce this special appear-

ance of the wine. But whether it is produced by microbes or yeasts

, it is easy to correct it. By aerating and beating up the wine the

oily consistence disappears ; an addition of tannin prevents its

reappearance and facilitates the clarification by fining. This is not

the case when the rope is due to a totally different cause to the

preceding one, when it is derived from the grey rot of the grape.

Dextrin, which is the mucilaginous product introduced into the wine
by the Botrytis cmerea is refractory to a separation by the preceding
method, and consequently makes clarification extremely difficult. The
addition of tannin is useless. Aeration, if not always useless, can
only be practised after the wine has been sulphured to prevent its

breaking. As for pasteurisation it cannot be considered, for it would
rather retard the separation of dextrin.

Natural separation becomes almost complete at the end of a more
or less protracted period, for it is still in relation with the action of

coagulation. It is slower with white wines than with red wines,

probably because the latter precipitate more abundantly as they
mature. Sauternes, which always contain this dextrin, should never
be bottled until it is completely eliminated, or else with the coagula-
tion continuing the wine may lose its initial limpidity, and a cloud is

formed which congeals into small lumps not adherent to the glass.

This floating deposit, which is somewhat difficult to separate, has
none of the characteristics of the deposits due to the micro-organisms
found ordinarily in wines. It can be found in wines of the finest

quality which received every possible care, that is to say after three
or four years in wood, the use of the most approved methods of

Note.—Some red and white wines made from American grapes and even certain
European varieties in the South of France are sometimes ropy, because they contain
an abundance ot pectic matters which act like dextrin.
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fining, even filtration, which gave the wine a maximum of limpidity,

and the bottling being carried out under the most irreproachable

conditions. This difiiculty is extremely costly for producers of these

high-priced wines, but they cannot, however, always foresee it.

Luckily, it is fairly uncommon. To a certain extent it can be ascer-

tained if the presence of dextrin is not overabundant in the wine
about to be bottled. To a small qnantity of the wine in a test tube
add half the volume of strong spirit, which is well shaken up with the

orifice closed with the hand. The mixture becomes always opalescent,

but it is not this appearance that has to be considered. What has to

be observed is the formation of a thread-like precipitate, which, when
not very abundant, has the appearance of pieces of spider's web in

suspension in the liquid. If this precipitate is produced there is the

certain proof of the presence of dextrin, and the evident indication

that the time of bottling must be retarded. Until now the influence

of time alone is the only known means of obtaining this spontaneous
precipitation, and it is evident that it would be useful to have an artificial

method with more rapidity in obtaining the desired result. In our

opinion it is in an appropriate filtration that the solution of the

problem must be looked for. It is also by a proper filtration, as we
will see further on, that the clarification of mucilaginous wines full of

microbes is to be obtained.

Wines that Ferment.

White wines may be divided into two classes—dry and sweet.

According to the wines and to the seasons, the small quantity of

sugar remaining in the dry wines, when the yeasts lose their activity

through a falling temperature, can be sufiicient to give rise in the

spring or summer to a secondary fermentation in the wine already

clarified by several finings. This second fermentation naturally makes
the wine cloudy, but if the yeasts which cause it are not accompanied
by too many germs of disease it is soon over. This end is hastened
by frequent rackings, and the final clarification of the wine is facilitated

by sulphuring at this moment. For sweetish wines, such as Sauternes,

where the first fermentation leaves often important quantities of sugar,

the second fermentation, and consequently the clarification of the wine,

would be interminable if we had to wait for its natural ending. There
are yeasts of which the fermenting activity is very weak but the

alcohol producing power very high. Thus it is not uncommon to find

wines containing 27:75 per cent, proof spirit (we have seen them at

30 per cent.) which still contain sugar and still ferment. There is no
advantage in allowing this fermentation to continue ; firstly, because
the wine does not clear, and secondly, because the excessive alcoholic

strength diminishes the quality of the wine rather than increases it,

since it is necessary to preserve the sweet, creamy flavour that is charac-

tei'istic of Sauterne. To arrive at this result numerous rackings and
sulphurings are employed. On account of the sulphur the wine becomes
an unfavourable medium for the yeasts, which, losing at first their

vitality, fall into the lees and are eliminated by rackings. At the end
of one year, or perhaps two, not only do these sweet wines no longer
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ferment under the influence of the original yeasts which they con-

tained, but all new fermentation from germs introduced from the

outside is impossible, as the wines contain such a quantity of

sulphurous acid that no development of these germs can take

place. This quantity is so high that it has sometimes created

difficulties with Sauterne wines through certain rigorous restrictions

in foreign countries. While protesting against this unreasonable

restriction, it may well be asked if it would not be possible

in this special kind of wine making to obtain the same results

while using smaller quantities of sulphurous acid. Besides it is

certain that many growers abuse, uselessly or ignorantly, the

sulphuring of their wines. Various modifications of this old

custom have already been proposed, amongst them the doing

away with sulphur, and replacing it with carbonic acid gas. This

substance is in practice inapplicable, and the general opinion is that

sulphurous acid must still be the basis of Sauterne making, for

there exists no other antiseptic as efficacious, as easily used or as

harmless. We are of the opinion that in making a more reasonable

use of this substance the quantity used can be diminished. This

question is worthy of the immediate commencement of experiments,

because they will necessarily be of long duration, and it is accord-

ing to the following programme that we would suggest their being

carried out :—First racking will be practised as usual, care being

taken to well aerate the wine before it is put into the sulphured

casks. Then, immediately after this racking, or, at any rate, soon

afterwards, the wine will be filtered by the special process indicated

further on, so as to obtain the greatest limpidity possible. The
casks receiving the filtered wine will be sterilized by either boiling

water or steam, and heavily sulphured when cooled down. These
two sulphurings so close together should bring the amount of

sulphurous acid to such a proportion that all development of yeasts

is impossible, and the small quantity remaining in the wine will soon

become sterilized.

So as to try and keep the wine in this aseptic state as long as

possible, that is to say to enable it to mature free from all new
fermentation, the introduction of all living germs and yeasts, which
may develop some time after the above operations, must be avoided

since the initial quantity of sulphurous acid diminishes rapidly under
the influence of oxidation, in the changing of sulphurous acid from
a free to a combined state. This ulterior yeast production in the

wine appears to me to be possibly prevented by means of some
simple precautions such as the following :

—

Only boiled bung cloths must be used to put on with the bungs,
and the bungs and tap plugs must be cut off as if for export, and the

hogsheads stacked bung sideways. The bung itself and the bung-
staves for an inch or two round it must be painted with a concen-

trated solution of bisulphide of soda on which will be placed some
sterilized wadding or cotton waste, which will be held in position by
a bung tin. The tap plug will, of course, be treated the same
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way. The wine, thus impi'isoued, can reasonably be preserved for a

long time without fermenting, but to prevent any surprises in this

direction samples may occasionally be drawn from a spile hole, care

being taken to dip the spile in the bisulphide solution before

replacing it.

In accordance with the progress of maturing under these condi-

tions trial bottlings should be made, the first immediately after

filtration and the second sulphuring. Possibly after the wine has

matured for a time, a second filtration may be necessary, which will

naturally entail a final sulphuring of the wine. It is easy to under-

stand that if the wine is thus rendered ready for bottling after three

or four rackings only, or even after five or six rackings, the total

quantity of sulphurous acid will be less than if it were treated in the

ordinary way and received 12 or 15 sulphurings. In regard to the

amount of free sulphurous acid it will be rapidly diminished in bottle

on account of an incomplete saturation of certain elements in the wine
which enter into combination with it. It is to be noticed that

should practice confirm this theoretical programme there will be a

distinct advantage in the reduction of the expenses of this special

vinification.

Cloudiness due to the Action of the Air.

Exposed to contact with the air, white wine may rapidly become
cloudy for several reasons :

—

1. Diastasic casse (break) or yellow casse, which can easily be
avoided by sufiicient sulphuring.

2. Ferric casse, generally caused by the accidental contact of the

wine with a metal, producing with the acids in the wine ferrous salts.

The cloud is due then to the formation of an insoluble tannate of iron,

and is blackish owing to the oxidation of the ferrous salts. This is

easily remedied by a fining, preceded by an addition of tannin, and
sufficient oration to precipitate the tannate.

3. Over fining, caused by repeated or defective finings, leaving a

certain quantity of albuminous matters in the wine. These wines
often remain bright in bottle and cask for a long time, becoming
cloudy with less than an hour's exposure to the air, and the cloud

increases upon the addition of tannin or upon heating the wine. The
action of the air can be explained by the oxidation of tannin and
albumen as we have seen above. The treatment is either the addition

of tannin and aeration, or else pasteurization and prolonged rest.

Cream of Tartae.

Deposits of cream of tartar are frequent in wines bottled too
young, even if preserved at a uniform temperature. Generally this

crystallization does not interfere with the limpidity of the wine. The
little crystals, rarely adherent to the glass, deposit, then gradually
increase in size becoming a more or less brownish yellow. This pre-
cipitation is particularly easy with heavily sulphured wines. By its
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oxidation, this salphurous acid produces suipiiuric acid wliicli upsets

the equilibrium of the elements of the wine in forming cream of tartar

at the expense of the free tartaric acid, which all new wines contain

more or less. As the wine is already saturated with cream of tartar,

whatever is formed is precipitated. This precipitation takes place

also in non-sulphured wines, but not so rapidly, for the free tartaric

acid only acts slowly on the potassic combinations in the wine of less

acidity than the wine itself, while in the presence of sulphurous acid

the destruction of these combinations seems more easy.
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A CELEBRATED SHIPPING APPPLE : MUNROE'S
FAVORITE.

By Jas. Lany.

Sijn. Dunn's Seedling, Gander's Seedling, Golden Cup, Garibaldi.

—Fruit large, about four inclies wide and three and a half inches

high, roundish and even in its outline ; skin deep yellow, with a fine

clear waxy appearance, sometimes flushed with red on the side next

the sun; eye small, closed, set in a rather deep basin; stalk short, and

set in a deep cavity lined with russet. The tree is a strong vigorous

grower, and attains a large size.

This apple first came under my notice in the year 1868, when in

Castlemaine market one day I noticed some beautiful apples exposed
for sale on a stall. On making inquiries I found that they had been
grown by a miner named Munroe, residing at Strathlodden. They
were very beautiful, and attracted much attention at that time. Some
time afterwards I made the acquaintance of Mr. Munroe, when he

informed me that the tree from which the apples came was growing
in the garden when he purchased the place, whether it was a seedling

or had been planted he did not know. I obtained scions of the

variety from him, and worked a number of trees with it. When it

fruited with me I sent specimens to Mr. George Neilson, Curator of

the Royal Horticultural Society's Gardens, at Burnley, to see if he
could identify it with any of the varieties growing there. He wrote

me saying that it was quite distinct from any in their collection, and
suggested that the name should be Munroe's Favorite. This was
adopted, and it was registered in the Society's collection as Munroe's
Favorite. A Mr. Gander, of Doncaster, afterwards claimed it as his

seedling, but, in the opinion of Mr. Neilson, he failed to substantiate

his claim. I also found that it was largely grown in the Bendigo
district under the name of Garibaldi, and was also very highly

esteemed as one of the finest of apples. It was also known in the

Diamond Creek district as Golden Cup. Dunn's Seedling of South
Australia is also the same apple.

The true origin of this beautiful apple may, perhaps, never be
definitely known, but it seems to have been a great favorite in

diiferent parts of the State. It has also proved itself to be one of the

very best export apples, having a beautiful waxy appearance when ripe.

In this connection it may be well to quote the opinion of the late

Mr. F. D. Barnes, Managing Director of the P. & 0. S. N. Co.,

London, to whom I sent two cases of different sorts in the year 1889,

amongst which was Munroe's Favorite. He says :

—
" Munroe's

Favorite turned out simply perfect, just like wax, and beautifully

yellow. Munroe's Favorite I should send, because it is the most
beautiful apple I have ever seen." The place now taken by Munroe's
Favorite as an export apple fully justifies the opinion expressed by
Mr. Barnes fourteen years ago, while my own opinion is that it is the

best commercial apple in cultivation in Australia.
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APPLE GROWING IN TASMANIA.
By J. Knight.

Stocks Used and the Treatment of the Trees.

When attending the recent meetings of the Fruit Nomenclature
Committee at Hobart, last April, opportunity was afforded members
for visiting the various fruit-growing districts, and in the course of

the tour which was made every facility was given to see the methods
of growing, packing, and shipping. Much may be learnt by a visit

to the fruit growing districts there, as the practice differs materially

from that adopted in Victoria.

The system of raising trees is not one that can be recommended,
the old practice still exists of using seedlings as stocks, and, in many
cases, the stock has become so unsightly as to resemble the club or

mallow root form. Beyond the slight saving in raising stocks,

there seems no advantage in this over the Victorian system of blight

proof stocks. Here and there trees may be seen growing which have
been imported from this State, but, for some reason, the advantages
of a clean stock are not appreciated by growers, notwithstanding the

freedom of the stock from blight.

The first thing to strike a visitor on entering the orchards is the

stunted character of the trees j this is not through any defect or

want of skill in treatment, but is the result of a system deliberately

adopted. In the first place the trees are planted much closer than
here, with usually, between 200 and 300 trees to the acre, at intervals

of 12 to 15 feet. And again, the training differs, as the trees

are shaped to branch out near the surface, and have a dense coating
of fruit-bearing spurs from ground to top, and it is claimed for this

that the picking and gathering is much more easily accomplished, as

it is done from the ground. The general appearance of the tree

would remind one of Morgan's Seedling with its line of fruit from
top to bottom, and, from a Victorian point of view, the fruit would
be regarded as somewhat stunted or undersized.

With trees planted the distance given, in a climate such as exists

there, one may expect a fair return, but I was not prepared to hear
of what appeared to me as extraordinary yields. In some cases 700
to 800 bushels per acre were recorded, but 300 or 400 appears to be
about the average with most varieties.

An extensive list of varieties were formerly grown, but these are

now limited to a few only, and among them are the Sturmer
Pippin and the Scarlet Nonpareil. These two varieties are the prin-

cipal ones now cultivated as they have been found to be specially

adapted for the soil and climate.

Some Natural Advantages.
Whatever .disadvantages the fruitgrower may have through the

rugged nature of his country, there is a wonderfully compensating



Apple Growing in Tasmania. 745

condition which favors him. Throughout the whole of the fruitgrow-

ing districts twining about among the hills there are navigable

streams, and it is along the banks of these that the orchards are

planted, and at various intervals small jetties may be seen running
out in the stream from which the cases of fruit are delivered to the

steamers and taken by them direct to the wharf at Hobart, where the

mail boats and other large ships are enabled to come to the wharf
and load. It is one of the sights of the country to see the enormous
stacks of cases delivered there for shipment. During my stay in the

city the China and Aberdeen were loading with 70,000 to 80,000 cases

each. The work proceeds in a steady and careful manner, and it is

quite clear that the shipping of apples is looked upon by steamship
companies as a trade worth catering for.

Packing the Fruit.

Along the river banks may be seen, here and there, large packing
sheds. The fruit is brought in from the orchard fresh from
the pickers, and packed by boys and girls on piece work and day
work, the price usually paid being Id. a case. Packers are supposed
to reject any defective or undersized fruit, but when we see the

system there of rushing the fruit in, it will be readily seen that grad-

ing does not receive much attention. A number of boys and girls

pride themselves on being able to do their 100 cases a day on an
average, but with some of the more careful shippers the number is

limited to 50 or 60.

In passing through the packing sheds one cannot help regretting

that more care is not exercised in keeping up the standard of quality.

In most cases everything appears to give place to expedition in

working, no doubt this is important where so many thousands of

cases have to be prepared and shipped at a short notice. Stress is

laid on the fact that their apples are picked, packed and shipped
fresh from the trees. To many, the wisdom of this is questionable.

Their season of maturing being later than ours no doubt contributes

to this practice, as the shipping to the old world has to be completed
in April or early in May. Their choice fruit cannot be gathered
earlier. The system to my mind emphasises the importance of our
giving proper instruction in the general treatment of all export
fruits. The necessity for inspection is clearly shown by the some-
what careless system of shippers in the Tasmanian trade, which must
ultimately tell against thein when competition with other states

becomes more acute.

The Tasmanian Case-

One of the great advantages which the Tasmanian apple shipper

has, is in the nature of the cases in which he ships his fruit. While
they do not look so well as those vised in Victoria, they are neverthe-

less much better for protecting the fruit, as the timber is stronger

and more rigid than the light wood cases made here. The cases are

made in the packing sheds from the ready sawn timber, and Id. each
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is paid for putting together and trimming. The total cost delivered

at the orchard is from 54d. to 6d., while in Melbourne it is lO^d.

The mills cut and deliver the stuff at Hobart in the flat in proper

lengths for 4d. and 4^d. a case, and there is no reason why a similar

practice should not be adopted in this State. We have timber

equally well adapted for the purpose, and facilities for obtaining the

same, and a saving of 4d. or 5d. a case is well worthy of considera-

tion by our orchardists. It is proposed to make enquiries at the

mills when time permits, to see if this cannot be accomplished.

The keen competition which may be expected in the export of fruit

necessitates economy at every point. I do not think that this State

ha? anything to fear from competition, but every care should be

taken to keep up the standard, as by that means only can we expect

to succeed. In my opinion, Tasmania will require to alter her

methods, which appear somewhat careless, the tendency is to go in for

quantity rather than quality.

System of Loading.

I was interested in the method of loading the fruit, and during

my visit there I was fortunate in seeing two large vessels taking

fruit on board. I could not help noticing the careful way in which
the cases were handled ; the cases of fruit are placed in barred

slings and no pressure is brought to bear on the sides of the cases,

as, unfortunately, is the case when loading here. Twelve cases are

packed on two bars, the ropes are fastened to each end, and the

weight of the cases is on the bars alone, but I am informed that the

mail companies have a much more objectionable system and that the

cases are placed in nets in large numbers, and a case was shown to me
in which the sides were staved in by the pressure of the adjoining

case, but the company still insist on loading in that form.

The only objectionable feature observed in loading the fruit, was
that though the fruit was being lowered most carefully, the steve-

dores below tramped over the sides of the cases in travelling to and
fro with a heavy case in their arms, there were no planks or other

protection, they simMy walked on the cases. No doubt this largely

contributes to the occasional damage we hear of in rejDorts of the

condition of fruit when landed in London. A few planks laid down
would obviate all this, and it is somewhat surprising that the shippers

have not been able to secure such a needed reform. I think this is

worthy of special attention, as the practice is carried on in this port,

and with the soft wood cases such as ours, the damage must be
considerable.

Method of Marketing.

The export of fruit in Tasmania has been fostered chiefly by two
firms in Hobart, which secure the space from the shipping companies,

hence the shipments have to pass through their hands. Many of the

sheds referred to along the banks of the rivers are owned by them, and
the fruit is purchased direct from the growers, and packed and
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shipped by tliese firms. During the last two years, however, outside

boats have been seeking a share of the trade, and a few of the large

growers have shipped direct, and the hope is freely expressed that

this system will soon become general.

Prices Realised.

The price realised by the grower at the packing sheds during the

last year or two has been 3s. a case, which is regarded as being quite

satisfactory, but there are many instances in which the grower
provides the case and paper, besides packing and delivering at the

wharf at Hobart. With these the grower is provided with his own
sheds, and, as a rule, the packing is more carefully done as the work
is supervised by the grower, or done with the aid of his family, a
system now becoming more general. Under these conditions 4s. per
case is paid for the best shipping varieties. In some instances the

firms referred to ship for the grower at a charge, by way of com-
mission, of 3d. a case.

Extent of the Trade and Probable Expansion.

At the time of my leaving, 500,000 cases had been shipped, and it

was considered that there would be about 800 cases additional before

the close of the season, which would extend to the end of April. This
however, by no means covers all shipments from Tasmania, as heavy
consignments are sent to inter-state markets and elsewhere, and it is

estimated that over a million bushels would be available for shipment
after the English market had closed.

In di'iving through the various districts one is struck with the

enormous increase in the area planted. In all directions newly
planted orchards may be seen, and extensive areas being prepared
for the reception of trees, but, as before stated, planting is limited to

the valleys ; the hills and back country being regarded as

unsuitable.

Freedom from Pests.

The freedom from pests, insect or fungus, shows the great
advantage the Tasmanian growers possess over those in this and other
States. It is claimed by them that disease has been stamped out.

If such is the case, there is a prospect of our own product being
considerably improved, but I am under the impression that their

climatic conditions are not so favorable for its development as here.

As in the case of codlin moth, there it is understood that one brood
only in the year is produced, whilst here, it is found necessary to

protect the fruit, by spraying, fi'om setting to gathering. As to

black spot, which gives such trouble here, there is not much to be
seen anywhere through the orchards, and spraying is but little

resorted to. Scale shows itself here and there, but that also is kept
well in hand.
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Bye-Products of the Orchard.

I may say that I am somewhat disappointed in finding the want
of energy amongst the Tasmanian orchardists in the way of not

utilising what may be termed their waste product. The heavy loss

sustained annually in this respect is considerable. Hundreds of tons

are simply wasted, with little or no attempt to make use of them.

I visited two factories in which drying was attempted, and have
no hesitation in saying that if pioper care was bestowed in this line

alone a considerable increase in the returns to the orchardist might
be made. I also visited a cider making establishment, which is

carried on in a limited scale, and in this also there is room for

improvement. If the outlet for this class of product were properly

attended to it would result in immense benefit to the orchardists of

that State.

As to fruit vinegar, I was unable to find any attempt being made
to supply this to the trade. In one or two instances I was informed
it was made in the home for domestic use, but there was no attempt
to develop a trade. These minor outlets are worthy of consideration

from our own orchardists, and those contemplating entering into the

business may rest assured that they have nothing to learn or fear by
way of competition from their neighbours across the Straits.
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FRUIT NOMENCLATURE.

By J. Knight.

The committee representative of the various states appointed to

revise the nomenclature of apples and pears met at Hobart in April

last, and carried out the work entrusted to them.

The display of apples made at the show of the Council of Agriculture

was an excellent one, but pears were somewhat deficient. As to

other fruits few or none were displayed. Preserves were not exhib-

ited, and the exhibition may be regarded as an apple show only, and
in this respect there can be no doubt as to its being satisfactory.

The general appearance of the apples went far to show that Tas-
mauians had nothing to fear from the neighboring states in its export

trade in this product.

The method adopted by the committee was to check the local

name or that under which the fruit was exhibited, with that recog-

nized by the members of the committee, but something more is

necessary to make this work complete, as fruits vary considerably

when grown under differing conditions, and mistakes are almost
certain to occur when the selection is confined to a few specimens
picked for show purposes, such as those at the Hobart show.

This work should be undertaken in a more thorough manner, and
a small committee formed in each State, by which specimens of the

various kinds and varieties of fruits could be collected and described,

and a comparison made with those produced in other states, when a
general description could be given, enabling ready identification of

any specimen to be made.

Amongst the members of the committee there was a general ex-

pression of regret that this work of fixing the nomenclature of fruits

was not taken up from a national point of view, and a recognized
standard fixed for all States. The present system of shipping the
same varieties of fruits under various names is confusing, not only to

the export trade but also to the nurserymen who have to supply trees.

Endless confusion results as the grower markets the fruit under the
name of the trees which were ordered, and serious disappointment is

met with in finding, after years of waiting, that the produce was not
what was intended.

It was considered advisable that each State should collect specimens
of typical fruits with written descriptions of each, and that these

should be compiled by an inter-state committee, so that, accompanied
by suitably colored illustrations, a standard work would be formed
suitable for all states. It was suggested that if the Agricultural
Departments of the States were to undertake this work the matter
could be first utilized for the various Journals and supplied to the
public in numbers as published. It was thought by this means much
of the confusion now met with would be avoided and the fruit

industry improved.
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TUBERCULOSIS IN ITS RELATION TO THE
DAIRYING INDUSTRY.*

By J. B. Weir.

History.

That this disease lias been known to exist in tlie earlier ages of

the world there is abundant evidence, and of its prevalence throughout

the animal kingdom, as then known, there is equally convincing proof

from the fact that even in those ages there were enactments against

using the flesh of animals affected with it. The Mosaic law cautions

the Jewish people against the use as food of animals affected with

^'wens/' (Friedberger, also Stockman). Later on in the history of

Europe in the ninth century, ecclesiastical laws forbade using the

flesh of such animals. During the middle ages, it was supposed to

be connected with human syphilis, and in consequence of this theory

of origin all tuberculous cattle had to be destroyed, and severe

penalties were enacted against the violation of the sanitary laws

(Frohner).

Distribution.

In so far as is known the disease is spread throughout the world,

and statistics prove that animals in the immediate vicinity of cities

suffer more than those in country districts. Next to man, it has been

found that milch cows are the most subject to it, and these latter, having

such a strain imposed on their vitality by continuous milk production,

are more prone to be affected than other classes of cattle. It has already

been stated that cattle in cities suffermore than those in country districts,

from the fact that they are for the most part housed, whereas in the

country the milch cows have very much more fresh air, and at the same
time their vitality has not been undermined to such an extent by pro-

ducing milk in such quantity or for so long a period without respite

as those in towns. Janson states that this disease is unknown in

the native cattle of Japan, but that cattle imported there or crossed

with the native breed contract the disease. Some German authorities

assert that in certain districts in that country, where care and atten-

tion is bestowed on the selection, breeding, and after-management of

the herd, that this ailment is unknown. Apart from such statements

as these, which in many cases lack confirmation, tuberculosis claims

its yearly roll of victims, and I am happy to state that I believe

Australia enjoys a premier position in respect to the percentage of

animals so affected. In our own State, where, as you are aware, the

dairying industry has within the past few years made such rapid

strides, the reports furnished by the officers of my branch point decidedly

to the fact that its occurrence is on the decrease. Statistics of other

*A paper read at the Annual Meeting of the Butter and Cheese Factory Managers'
Association, May 20th, 1904.
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counti'ies and reports furnished periodically by the various inspectors

point to certain types as being more predisposed to this disease

than are other breeds, and this, as previously stated, I attribute to

the heavy strain imposed in producing large (juantities of milk. As
it has been fairly pro^^en that while the disease is rarely transmitted

hereditarily, there is a marked predisposition that the progeny of a

tubercular animal will later on develop the same complaint as the

dam.

Etiology or Cause of Disease.

It has been demonstrated by Koch that this disease is due to the
presence in the tissues of the body of the tubercle bacillus, but the con-

ditions under which the tubercle was transmitted to the animal may vary.

Perhaps it is by means of the coughed up tubercular matter from an
affected animal which has been deposited on the grass which is eaten
by another animal, or may be by animals licking each other as stated

by Bang. Comet, Colli, and other investigators, state it is hardly
possible that it has been exhaled into the air by one animal and in-

haled by another in a pure condition. In animals shedded or stalled

in byres, it is evident as will be shown later on that one affected

animal may infect all others in the same shed by the coughed up
sputum drying, and being blown over the food which the other
animals are eating. Or again, anyone supplying milk to a creamery
who was milking an animal affected with tuberculosis, and selling it

with the milk of other cows, is disseminating the disease broadcast
among not only his own but his neighbours' calves and pigs, which
feed on a mixture of such milk, this the more so if the disease exists

in the udder of the animal, although the milk may produce similar

results from the animal so affected even though the udder is not the
seat of disease. ' Various continental investigators have proved
that dairy produce (whey, cheese and butter) from animals suffering
with this disease may cause it to be transmitted even after a lapse of

as much as four weeks. Bang affirms that he has proved that milk
which has been skimmed by a separator loses a lot of its tubercule
bacilli through their being driven into the sediment. This process
does not afford absolute protection, as skimmed milk and cream so
prepared hav^e been found on inoculation capable of setting up tuber-
culosis. Milk does not in every case afford positive results micro-
scopically of the presence of the spore or bacillus of tuberculosis,

yet by inoculation with it the disease has been set up in other
animals. Bollenger, from the milk of 20 affected cows, was able to
detect its presence in one sample by the aid of the microscope,
although by inoculation experiments he introduced it in 11 cases, and
the researches of many others have been attended with similar results.

Having thus seen how readily bovine tuberculosis may be trans-
mitted among cattle, and we are aware that tuberculosis claims each
year such a number of human victims, I hope I may not be considered
empirical in bringing under notice the opinions of many eminent
scientists of the relationship which exist between the bacilli of the
disease in man and other animals. When Dr. Robert Koch first
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pointed out that this disease was in all animals due to the presence of

the Bacillus tuberculosis, he indicated that in all animals it was
uniform. This was in 1882, but in 1901 he affirmed (1) that human
tuberculosis differed from bovine tuberculosis, and that human tuber-

culosis could not be transmitted to cattle, and (2) that owing to the
infrequency of the transmission to man by milk or meat of tubercular

animals any more than hereditary transmission it was unnecessary to

take steps to prevent it.

Professor Nocard in 1897 and 1898 conclusively proved that the

two bacilli were only varieties of the one species, and the use of

unboiled milk for children was strongly condemned by him. At the
Congress on Tuberculosis in Paris opened on the 25th July, 1888, it

was carried unanimously that the meat of tuberculous animals should

be destroyed in toto, and if the meat from such an animal, which must
be cooked before being used, was in the opinion of this learned body
of scientists deemed so deleterious to public health, how much more
so the milk from such a one, when it is so often used unsubjected to

sufficient heat to destroy the bacilli. Professors Virchow and Gerlach
have drawn attention to the frequency with which milk is infectious, and
the danger attending its consumption by human beiugs. In an address
by Professor Walley, Principal of the Edinburgh Veterinary College,

before the Medico-Chirurgical Society at Edinburgh on 15th Feb-
ruary, 1888, he stated, " Milk is undoubtedly the medium through
which transmission is most likely to take place." This fact seems to
have been borne home to that gentleman, as he stated that shortly

after his arrival there he had lost a child through tabes mesetiterica,.

induced in his opinion by milk with which it was liberally supplied.

That this was the medium of infection, Drs. Taylor and Stevenson Smith
were also of opinion. In various continental cities, where pasteurized

or sterilized milk is more commonly used than in London, it is found
the percentages of cases of abdominal tuberculosis in comparison to

phthisis is far less than in Great Britain where these precautions are

not so universally adopted. Dr. Sims Woodhead draws particular

attention to the number of young children he has found affected on
post mortem examination with abdominal tuberculosis. Dr. Little-

john, at the same meeting as Professor Walley, said, " I think it

cannot be doubted that this formidable disease is communicable from
the lower animals to man." Professor Greenfield at this same
meeting said, "As regards bovine and human tuberculosis, I cannot
bring myself to believe, or rather I cannot find that there is any
certain mark by which one can distinguish bovine from human
tuberculosis." I might go on quoting authorities indefinitely in

various parts of the world whose opinions coincide with those I have
quoted, and coming near to the present time I will give you the
views of a few more scientists trained in the highest seats of learning,

and holding advanced opinions formed as the result of years of

patient investigation, combining not only theory but also the result of
practice in their professions either as medical or veterinary practi-

tioners. But more recently, we find in Tlie Veterinarian, September,
1899, in a report of the National Veterinary Association held



Tuherciilosis in Its Relation to the Dairying Industry. 753

at Plymoutli sliovtly before, that tlie President of the Royal

College of Veterinary Surgeons, Mr. Frazer, moved the following

i-esolution, which was carried unanimously, " That this Association,

being convinced that bovine tuberculosis is a danger to man, and a

source of enormous loss to owners of cattle, is strongly of opinion that

State control of the disease is urgently wanted in the interests of the

public health and agriculture."

Coming nearer still to the present time, Professor Cruikshank, in

his work on " Bacteriology and Infective Diseases," summarizes the

residt of his investigations in this subject as follows :

—
" Direct

evidence of the transmission of tuberculosis by milk to man is

wanting, but from the effect of such milk on the lower animals it is

reasonable to conclude in the present state of our knowledge that

there may be danger in using the milk of cows with tubercular

udders, and therefore strict inspection of dairies should be enforced,

and boiling of milk before use will as a rule be a wise if not absolutely

a necessary precaution."

Exhaustive experiments have within the past few years been
carried out at the iustance of the United States Government, by
mixing sputum from consumptive patients with the food of control

animals, and in every case the post mortem examinations on the

animals proved they were affected with tuberculosis in one or another
form, many of them being identical with that found in the human
patients. In the Journal of Comparative Pathology and Therapeutics,

Vol. XVI., Part 2, in a paper on the " Experimental Demonstration
of the Unity of Tuberculosis" by Professor Arlung, it is stated " As
the result of the general examination of a series of 46 experiments

made by him, 33 with human bacilli and 13 with animal bacilli, on
various subjects that the results were positive in every experiment,"

and concludes his paper thus, " The identity of human and bovine
tuberculosis ought to be maintained and the prophylactic measures
which result from it ought also to be maintained, notably with regard
to the use of milk." In the annual report of the New Zealand
Department of Agriculture for 1903, in a paper on "Bovine Tuber-
culosis in Its Relation to Man" by Mr. J. A. Gilruth, Pathologist to

the Public Health Department there, the author, after quoting
numerous authorities to support the identity of the human and bovine
tubercle states, "There are many authenticated instances where in-

fection of human beings with tuberculosis, both through the skin

and through the alimentary tract, has occurred from what all

available evidence points to be a bovine tubercle." Of course you
are aware that it is not possible to decide the point at issue experi-

mentally by the direct transmission or inoculation of the bovine
tubercle into the human subject, from reasons which it is not my
province to discuss.

Measures Taken to Stamp out the Disease-

In this State the measures taken for stamping out the disease

are slaughter of affected animals, although often the carcases of such
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animals, when in the opinion of the officer supervising the slaughter

the disease is merely local not generalized, are allowed to go into

consmnption with the exception of such portions as show the

lesions of the complaint. This practice is in accord with that

prevailing in many parts of the world where attention has been
paid to the matter, it being considered that the heat required in

one or other of the processes of cooking to which the flesh of animals

is submitted would be sufficient to destroy the few bacilli present.

This, with the value of the animal as an article of food, being
considered as sufficient reason why carcases in which generalized

tuberculosis is not present should go into consumption, although

many high authorities are of opinion that an animal in any way so

afl:'ected should not be allowed to be used as food for man. In the

United Kingdom the Board of Agriculture, founded in 1889, has, as the

result of the recommendations of the Departmental Committee which
met by the direction of the Privy Council in 1888, taken active

measures to stamp it out, and among other recommendations was that

power be given to inspectors to slaughter for this disease as for

pleuro-pneumonia. In Germany the same conditions relative to the

use of meat from such animals prevail as in this State, as also in

France, Italy, Denmark, Austria, and the United States of America.

This disease being as I have already stated in some instances

hereditary, and as preventive measures are much more satisfactory

in dealing with it than curative, it is well to begin at the fountain

head (1) by not breeding from any animals which there are reasons to

believe are affected, (2) by the early slaughter of animals the progeny
of stock which have been found to be so affected, (3) by the isolation

of any beast which there is reason to believe is so diseased, and
the speedy slaughter of such an animal.

In proof of the heredity of this complaint, an instance recently

came under my observation in this way. An officer of my branch
condemned a newly calved cow for tuberculosis, which on
autopsy proved the truth of his diagnosis. Feeling suspicious that

the calf may have inherited the disease, he purchased and killed

it, not content with naked eye examination which rendered the fact

patent enough. Some portions were submitted to Dr. Bull for

bacteriological examination, and were found by him after patient

investigation to be highly involved with tubercular deposits, and as

the calf was but two days' old at the time of slaughter, this gentleman
in his report was decidedly of opinion that the disease was contracted

by it from the mother prior to its birth. Treatment as I have
stated, unless in the very early stages, is useless. Calcification of

the affected tissue will sometimes set in, and while causing a local

death of the parts is a reparative process, and prevents the further

spread of the disease in at least such portions of the animal's

structure. Whilst engaged in the preparation of Professor Koch's
Tuberculin, Merck of Darmstadt (see Veterinarian, June, 1900)
found that, by subjecting the bacteria in glycerinated bouillon to a
greater heat than was required to produce the tuberculin, there was
a diminution of the poison in it to what there was in that prepared at
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the proper heat. This material he named Tuberculol, and it was
thought by some scientists who had conducted a series of experi-

ments that this product would serve a twofold purpose, as being not

only of service for the treatment of animals affected with tuberculosis

but also as an anti-tuberculosis serum, which would confer immunity
from the disease. Whether this will pass beyond the stage of

laboratory experiment I am not informed, but should it do so it

would prove of untold value to man and beast alike.

Symptoms.

The diagnosis of the disease in its early stages is with the excep-
tion of very few cases exceedingly rare, as the progress made by the

disease although very slow is yet certain. It may occur in any organ
of the body, and in the lungs it shows itself by a weak dull cough in

the early stages occui-ring in short jerks. As the disease progresses
this becomes more distressing, discharge from the nostrils and expec-
toration being very rare, but most severe in the morning or after

unusual exercise, when through dilatation of the bronchiaj or breaking
through of the cavities of the lungs there is a discharge accompanied
by coughing, and the expired air has a bad smell. As the disease

progresses the hair loses its gloss and the skin feels hard to the touch,

and later on the animal becomes hidebound although it may be years
before the animal becomes so emaciated. It is to be observed
that even in its advanced stages, it has been found im-
possible to diagnose the disease in many cases. This fact I have
found from actual experience, and reference to many high authorities

substantiates my statements. Friedbei'ger asserts it is because tuber-

culosis does not possess characteristic symptoms. But when the

symptoms I have given are exhibited with or without the enlargement
of the external lymph gland the animal must be viewed with suspicion,

the more so if a female. Tubercular animals very frequently abort,

more so when the serous membranes are involved or they may be
sterile, yet oestrum seems constant, but it is when the udder becomes
affected to a great extent that the matter will be brought more
definitely under your observation. Coming on slowly and gradually in

the udder it continues, beginning most frequently in the upper portions
of one quarter which extends gradually in size, and upon pressure
of which the animals feels no pain and the affected quarter shows no
heat or redness. This is most particularly to be noted when an
udder becomes swollen and painful within the course of a day or two,
and which upon pressure is found hot and the animal shrinks upon
being touched there, but this must not be confounded with tuber-
culosis even though eventually it becomes shrunken and blind, as this

may be unhesitatingly pronounced non-tubercular. The tendency of

the tubercular udder is to increase in size, and the supra-mammary
glands will as the disease progresses be found upon feeling them hard
and nodular to the touch. The milk in the early stages may not be
deficient either in quantity or quality although the bacillus be present,
but later on, as its invasion becomes more pronounced, the quality
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decreases, and as the quarter increases in size the milk becomes thin

and watery with flakes or strings of curdy matter suspended in it

until finally what little can be drawn from such an udder or quarter

becomes very thick.. In the report of the Research Laboratory of the

Royal Veterinary College, London, for the year 1899 {Veterinarian,

May 1900) it is stated that one of the negative characters of tuber-

culosis is that the diseased quarter never bursts or discharges matter.

Of the value of the tuberculin test as a diagnostic for tuberculosis

there is a conflict of opinion among scientific men, it having been

found that an animal although not affected with tuberculosis may
react. This has been definitely proved in a number of cases after the

animals have been slaughtered. In many affections of the lungs and

liver—hydatids, actinomycosis, and other similar diseases-—as also in

inflammation of the udder, this reaction has been found to take

place. At the instigation of Professor Bang, the Danish Government
supplied tuberculin and supervision gratuitously for some years.

Friedberger, who states tuberculin is not to be regarded as a specific

diagnostic agent for tuberculosis, adds however that it may be used

with advantage for diagnostic purposes when selecting animals for

breeding, and as a prophylactic for combating disease in large

herds.
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A CHEAP TICK PROOF FOWLHOUSE FOR FARMERS.

Bij A. A. Brown, M.B., B.8.

The building, which should face the east, is constructed in

pyramidal or tent form, 8 feet square by 7 feet high, and the

drawings which indicate the details of construction have been pre-

pared by the Public Works Department.

The bottom plates at sides and ends marked A should be 3 in.

by 2 in. hardwood, those at sides to be sloped as shown. One 3 in.

by 2 in. hardwood purlin or cross rail, marked B, should be placed

at each side to strengthen the ends. The ridge at C should be 4 in.

by 3 in. hardwood slaaped A as shown. The ends should have two
sloping and two vertical uprights, and cross rail on top, marked D,
constructed of 3 in. by 2 in. hardwood, and the whole building should

be strongly framed and spiked together.

To hold down the building. No. 12 1 in. by 5-16th in. wrought
iron spikes, each 10 in. long, bent and screwed to the under side of

bottom plates, should be provided as shown at A, or 3 in. by 2 in.

hardwood pointed stumps could be used.

The door frame, which is 4 ft. 3 in. by 2 ft. 3 in., should have
3 m. by 1\ in. hardwood stiles and rails, and 2 in. by 1| in. hardwood
brace strongly spiked together and hung on two 14 in. iron tee

hinges.

The whole of the east end of the building and door, and the

whole of one side and the space above the cross rail at the western

end, should be covered with wire netting of 2 in. mesh.

The whole of the two sides, and the space under the cross rail at

the western end, should be covered with 26 gauge galvanised corru-

gated iron, which should have a lap of one corrugation.

The sheets on one side (on which winds are least felt) at each lap

to be held in position with wrought iron clips, screwed to bottom
plates, so that the corrugated iron sheets can be easily removed in

summer to make the shed of a more open character. The sheets on

the other side, and at the western end, are to be secured to the

framing with screws and washers in the ordinary way.

The ridging should be of 22 gauge iron, curved as shown at E,

aud secured with No. 5 screws and washers.

The stand forming sloping perch should have two uprights formed
of Ij in. angle iron, split and forked at foot as shown at F, and 1 in.

by 5-16th in. wrought iron arms, brackets and rests for perches,

the whole to be riveted or bolted together, or 3 in. by 2 in. hardwood
well tarred can be used in the construction of stand for perches. A
sketch showing a perch that can be erected in horizontal fashion is

also illustrated, and if the alternative design is preferred efficient

protection is afforded to the fowls from infestation. The perches are

to be 3 in. diameter. Kauri pine tarred, and supported on rests so

as to be capable of easy removal.
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Metal cups shown to be strung on iron uprights and soldered, and

filled with formalin, kerosene or phenyle, as recommended in previous

article. If wooden uprights are used the cups should be so made as

to be easily slipped over the supports and fitting close to the woodwork
all round. The whole of the woodwork should be tarred before being

placed in position, and the inside of iron sheeting should also be

treated with tar. The outside of the ironwork should be painted

white with Arabic paint to keep the building cool in summer.

The weight of fowlhouse will be about 3 cwt. and the perch stand

i cwt., and the building is so designed as to be capable of removal

from point to point when desired.

Chicken Box.

To prevent sitting fowls from becoming infested with tick, a sketch

of a tick proof box is furnished.

The box shoiild be constructed of soft wood | in. in thickness and

20 in. by 15 in. by 20 in. high (clear inside space), open on top and at

one side.

A framed door hung on a pair of 3 in. hinges, and secured with a

turn button, should be provided to keep the fowls in. The door, and
the top of the box, should be filled in with 1^ in. wire mesh netting.

The box should be supported on No. 4, 2 in. by 2 in. hardwood
legs, 15 in. long pointed at bottom, with 2 in. by 2 in. hardwood
plates fixed on top of same. A sloping board 9 in. wide and 15 in.

long is fixed to the box so that it will be H in. above the ground, to

permit of chickens easily jumping thereon, and should be supported

on two light bearers blocked out from plate, and 1 in. by | in. battens

fixed on same to prevent the chickens slipping off.

Metal cups fitted close to the woodwork all round should be

placed on the supports as shown at K, and should be kept filled with

kerosene, etc.

Estimate op Cost of Tick Pkoop Fowlhouse.

VALUE OP material.

8 sheets Corrugated Iron, each 8 ft. x 2 ft. ... 2s. 9d.

3 „ „ „ „ 5 ft. X 2 ft. ... Is. 6d. £1 6 6

24 yards 2 in. mesh Wire Netting, 3d. per yard ... 060
110 lineal feet 3 in. x 2in. Hardwood ... ... ... 5

3 Perches, each Is. 6d., 4s. 6d. ; Hardwood Stand to

support same 2s. ... ... ... ... ... 066

£2 4

Note.—If iron spikes, instead of hardwood pointed stumps are

used to hold down the fowlhouse, then 12 valued at 6d. each—6s.

Anyron stand for supporting perches is valued at 9s., so that if

an iron stand is used instead of a hardwood stand valued at about

2s., the cost of construction is increased by about 13s.

The tick proof chicken box, 20 in. by 15 in. by 20 in. high,

clear space inside, is estimated to cost 15s.
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BLACK SPOT EXPERIMENTS, 1903-4.

By D. McAlpine.

From the valuable report on the rainfall of the year 1903 in the

May Journal, by Mr, Baracchi, it will be seen what an exceptional

season it was, and how unequally the rain was distributed over the

several months. For the preceding- seven years, from 1895 to 1902,

the drought was more or less general, not only in Australia, but also

in India, East and South Afinca, and elsewhere, and in the

opinion of the late Director of the Indian Meteorological Department
it was parallelled, " so far as we are aware, only by the seven years of

famine in Egypt of Biblical history."

The season, while generally favorable for growth, was particularly

suitable for the development of fungus diseases such as black spot,

and not only so, but in many instances, the attacks of this fungus

were continued unusually late, even till the fruit was almost fully

formed.

Late Development of Spot-

In a large number of orchards there was a second infection of the

black spot, and the fungus appeared on apples and pears during-^

December and January, although previously quite clean. This sudden
appearance, as it seemed to the fruit-grower, was easily accounted for

by the unusual weather conditions prevailing at that time—plenty of

moisture and thunderstorms between the showers supplying the best

possible conditions for the development of the fungus spores lying-

latent and ready to burst into activity, whenever the necessary heat

and moisture were provided. The soft and succulent nature of the

growth also favored the entrance into the tissues of the germ tubes

of the fungus, and the result was, where proper spraying at the right

season had not destroyed the germinating power of the spores or

formed a protective coating to the young growth, that the crop of

apples and pears was much reduced and seriously affected.

While visiting Pakenham district in January of this year, in

order to observe the effects of this late development on dilferent

varieties, I found how peculiar the weather had been. During
December 4"23 inches of rain fell, occurring on 11 days, so that it

was both excessive and continuous, and in the first three weeks of

January 2'47 inches were recorded, falling on six days. This
constant drizzle, with thunderstorms between, gave the fungus a

fresh opportunity of which it was not slow to take advantage. These
exceptional conditions, combined with the late attack and the
susceptible character of the fruit, gave rise to various complications

which puzzled even experienced orchardists. Thus, in some apples

the bitter pit and black spot appeared together, producing large

black depressed blotches which rendered the fruit unsightly. A
similar development has taken place in previous years, but it was not

so general or so noticeable as the recent one.
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Red Spot Associated with the Black.

Associated witli the black spot, in luauy orchards, there were
red spots on the apples, and this, coupled with the late appearance of

the spot, caused many to imagine that a new disease had appeared.

But a little close observation would have shown them that the same
appearance may be met with on otherwise healthy apples, and these

spots are specially noticeable on the Stone Pippin and yellow-skinned

varieties. If a small portion of the skin so affected is examined
under the micsoscope, it is seen that the cells in the centre of these

red spots are ruptured and disorganised. This minute cracking of the

skin has very probably been caused by the excessive moisture, and
the decay thus set up in the cells gives them a ruddy hue. It is

chiefly on the side exposed to the sun that these red spots occur, and
the joint action of the sun and moisture will tend to produce the

discoloration.

Hundreds of apples were examined with these red spots surround-

ing the black, and in every instance it was found that either the

black spot fungus had produced a rupture or its presence had pro-

duced decay in the surrounding cells, hence the colour.

It was even suggested that this was the "pink rot," an attendant on
apple scab in many American orchards, but a microscopic examination
would at once have dispelled such an idea. Pink rot is associated with

a definite fungus which is very common on decaying vegetable matter

of all sorts, but no trace of this was found on the apples examined.

The Doncaster Experiments.

Mr. A. F. Thiele again kindly allowed his orchard to be used for

experimental purposes. The same plot of Yates apples was sprayed

as in previous years, and the spraying took place on 2nd October,

just one day later than in 1902. When the spraying was done the

trees were generally in bloom, and about three to five days prior to full

bloom. A rapid inspection of the trees, while the work was in

progress, showed that on every tree a large number of tufts of the

fungus had already appeared on the young leaves enveloping the

blossoms, as well as on the flower stalks and calyx. As many as 50
diseased leaves were counted on one tree, where they could be easily

seen at the level of the eye, without reference to attacks on the

fruit-stalks and calyx. Under the circumstances really good results

were not expected, as it was considered the spraying was at least a

week too late. Spraying in bloom is sometimes recommended, but
there is a danger that, as in this case, by that time the first infections

may have occurred, and the fungus tufts may be producing almost
unlimited quantities of fresh spores capable of attacking the leaves

and fruit, if weather conditions prove favorable. The best plan
appears to be to spray just as the first few blossoms are opening.

The mixtures used had all been tried before, with the exception
of Soda Bordeaux and the addition of a phosphate (sodium phos-
phate) to the Bordeaux mixture. Slight variations were also iutro-
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duced in the amounts of the ingredients added to the Bordeaux
mixture in order to see the effects of the larger or smaller quantities^

and the ingredients were always added to the bluestone solution.

In preparing Soda Bordeaux, 6 lbs. of bluestone and 1^ lbs. of

caustic soda were mixed and dissolved, then 1 lb. of lime was treated

in the usual way and the mixture made as for ordinary Bordeaux.

The crop was gathered on 28th April, and it will be seen

from the returns that the season was an " off " one iov fruit, and this,

of course, causes the distinction between the different sprays to be

less marked.

There were five plots in which all the fruit was marketable, viz.,

Bordeaux + sal ammoniac, Bordeaux + sulphate of ammonia,
Bordeaux + Paris green, and Oopper-soda of two different

strengths. Soda Bordeaux came next with a percentage of 98 of

marketable fruit, while the unsprayed plot only yielded 32 per cent.

of marketable fruit.

But the true test of the efficacy of a spraying mixture lies in the

percentage of absolutely clean fruit that is produced, and it will be
seen from the table that Copper-soda, 6'7'50, heads the list in this

respect with 51 per cent., and the next is Bordeaux + 1 lb. sal

ammoniac with 48 per cent.

Of the two strengths of ordinary Bordeaux mixtures tried, that of

the formula 6"4*40 was the best, yielding 97 per cent, of marketable
fruit and 42 per cent absolutely clean. This is the formula which
Mr. Thiele himself uses for the general spraying of the orchard.
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Comparison with Previous Years-

There is a want of coutinuity in tlie experiments carried out

owing to tlie fact that there is no experimental orchard available,

where tests could be planned extending over a series of years, but I

am indebted to the courtesy of various orchardists who take sufficient

interest in the work to allow me a few trees for the purpose.

Nevertheless I am able to give a few comparative figures for the

past three seasons- relating to Bordeaux mixture, and the addition of

various ingredients which will show how far they have been successful

during that period. It must be borne in mind, however, that,

situated as we are, it is not usually possible to choose the best time

for spraying, because we have firstly to study the convenience of

the orchardist who gratuitously offers his services, and secondly we
are not able to have the trees under constant observation prior to

spraying. This being the case any intelligent orchardist should be
able to secure better returns from the sprays we use than were
obtained in these experiments.

Table II.

—

Comparative Eesults of Spraying.
DONCASTER. PaKENHAM.

Treatment. 1903-04. 1902-03. 1901-02. 1901-02.

-o ,
,' A rcn j Absolutely clean 16 % 90 4% 33 % 57%

±5oraeaux b 4 au
| Marketable . . 85 % 100 % 98^ % 100 %

Bordeaux 6-4o0 + (Absolutely clean 29% I .„, 90-6 %i,,, — *^7 % I „,,

salt (1,2 and 3 lbs.) t Marketable ..91% I
'100 %[ — 100%}*^^°^-

Bordeaux 6-4-50
-I- J

Absolutely clean 48 % 89 % — —
lib. sal ammoniac I Marketable 100% 100 %

T-, J r. A Ar. (Absolutely clean 42% — — —
Bordeaux 6-4.40

j Marketable 100 %
CoDDer-soda6-9-50 l^^^°'^^^'y''^®^° ^^"Z'- ^'^% ~ ~
Uopper soaa b J bi)

| Marketable 100 % 100 %
„ J i> a -A I Absolutely clean 51 % — — —
Copper-soda 6 7o0

^ Marketable 100 %
/- J c f rn (Absolutely clean — — — 48%
Copper-soda 6 -b-SO

{Marketable .. - - - 100%

y. , (Absolutely clean 6% 10%unsprayea ••• {Marketable ..32% 100% 55 % 50%

As far as conclusions can be drawn from these figui'es the addition|of

salt seems to increase the effectiveness of the Bordeaux, at least^in

giving a greater proportion of absolutely clean fruit, and the same may
be said of the addition of sal ammoniac. The returns from 1 lb, sal

ammoniac added to the 64*50 Bordeaux are so much better than the
6*4'50 alone, that the effect of 1 lb. sal ammoniac added to 6"4"40

Bordeaux will be tried in the coming season.*

Copper-soda has turned out well, even with the excessive rainfall.

It will be observed that there is a considerable amount of variability

in the percentage of absolutely clean fruit in the different seasons

even with the same spraying mixture, ranging from 16 to 90 per cent.

This largely depends on the nature of the season, and the time at

*The 64'50 American formula is practically the same as our 6 "4 '40, the American
gallon being smaller than the British,
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which the spray is applied, for the black spot fungus may get a

start if the spraying is delayed, and leave its mark afterwards on

some of the fruit. In every season there is very little absolutely

clean fruit on unsprayed trees in the Southern districts. In the

season just passed the spot was very prevalent on the trees when
spiwiug was done, October 2nd, though in the previous season none

was "observed on October 1st. Again in the season 1902-3 there was
very much less spot altogether, and practically all the fruit was
marketable.

Spraying Results at Burwood and Highett.

Notwithstanding the unfavorable season, and the late develop-

ment of spot, there were numerous instances where thorough and
timely spraying was attended with success. The cry was raised by
many that the Bordeaux mixture failed in its effect when it was put to

such a severe test as the past season afforded, but without going further

a,field than the neighbourhood of Melbourne, there were plenty of

orchards where sound and clean fruit,as the result of spraying, disproved
the statement. The photographs will give a better idea than any
description of the state of the trees in some of these orchards, and
an unsprayed tree grown in the same district will show by comparison
the value of spraying.

It is constantly being repeated by growers who will not take the

trouble to spray, or at least to do it thoroughly, that they cannot
keep their fruit fi'ee from spot, but in the face of these illustrations

and the testimony of the growers themselves, such a parrot cry can
no longer be maintained.

The unsprayed trees of the same variety and in the same orchards
with their badly affected fruit, in most cases not worth picking, and
the sprayed trees with abundance of clean fruit, which had improved
keeping qualities, bear eloquent testimony to the profitableness of

the practice.

The Cleopatra or New York Pippin shown in the accompanying
plate was grown at Mr. Keir's orchard, Highett. It is generally

considered in this district undoubtedly the worst variety for black
spot, so much so that most of the trees were cut down as not worth
growing on that account. But a few were saved, and among those
sprayed the grower reckoned that all the fruit was marketable. The
Stone Pippin also showed abundance of clean fruit, and the grower
informed me that there was not a single sound apple on this tree the
previous season. The trees are about 20 years old, and the soil in

this district is generally sandy, with a clay subsoil in some cases.

They were sprayed twice with Bordeaux mixture of the 6'4'o0

formula and 2 lbs. of salt added. The first spraying took place when
the buds burst, and this was considered the most important ; and the
second when the fruit had set.

The orchard was first visited in the middle of February, and on
revisiting it, I found that the Cleopatra was commercially clean as
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far as the black spot was concerned^ but tliere was a development of

bitter pit, and from the Stone Pippin, rather a small tree, six cases

of absolutely clean fruit were obtained.

The unsprayed Stone Pippin had shed most of its fruit and none
of it was of any value owing to black spot.

But perhaps the most instructive display was at Mr. Year's

orchard, Burwood.

The Scarlet Nonpareil shown was literally loaded with fruit, and
the 27 cases obtained from it were all marketable. After careful

examination in February only a single spotted apple was found on it

at the end of a branch, and when the fruit was gathered Mr. Year
wrote :

" I saw one little bunch of apples with signs of spot,

otherwise every fruit was pei'fectly clean."

A tree of American Red Streak yielded 16 cases, although a

number fell off prior to picking, and no sign of spot could be
detected upon them.

This orchard was all under-drained, and that would partly

account for the luxuriant growth, but it did not account for the

commercially clean fruit on the sprayed trees, and trees alongside of

the same variety unsprayed, badly affected with both the early and
late spot. The trees were from 26 to 27 years old, and, although

the spraying was generally done twice, there was abundant evidence

to show that a single thorough spraying prevented the late develop-

ment of the spot. None of the trees were sprayed after the fruit

had set, but the first spraying was done when the first blossoms had
appeared and some very nearly in full bloom, and the second within

a week afterwards. The ordinary Bordeaux mixture was itsed with

the addition of salt.

The Bosc pear was also thoroughly sprayed and the fruit quite

clean, but it was instructive to note that one tree somewhat isolated

fi'om the others, and not so thoroughly treated, showed the late spot.

At Mr. Nicholson's orchard, in the same district, the good effects

of spraying were seen and here the ordinary 6'4"50 formula of

Bordeaux mixture was alone used, and applied about 20th September.
From one average tree 180 lbs. of sound fruit were obtained, and 6

lbs. were affected with the black spot. Thus in this variety, which
is particularly subject to spot, only about 3 per cent, was affected^

even although only one spraying was given.

Summary.

The experience of orchardists and the experiments recorded give

a final answer to the question as to the efficacy of spraying, and show
that 100 per cent, of marketable fruit can be secured by this means,
even in a season veiy favorable to disease.

The Bordeaux mixture alone may be used, and from the results

obtained the 6'4'40 formula is to be preferred. The addition of salt,

sal ammoniac, or sulphate of ammonia is believed to give greater
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adhesive power to the mixture, and usually gives good results, but
taking the average of several seasons it does not appear that they

very appreciably increase the effect of the ordinary Bordeaux mixture
if it is properly made and thoroughly applied at the right time.

Copper-soda has also turned out well, and taking the proportion of

absolutely clean fruit as a basis, the 6"7'50 formula is the best.

The past season has likewise shown that the proper time to begin
spraying is just when the buds are bursting and beginning to show
colour, and before the spores have had time to germinate and
penetrate the young leaves and calyx.

In an average summer the spores produced by the few fungus
tufts occurring on a tree properly sprayed once at the right time,

have practically no opportunity of germinating and attacking the
fruit. On the other hand, in a wet summer these few tufts continue
throughout the season to furnish fresh spores for infection, and at

every favorable period additional fruit and leaves are attacked,
hence two sprayings afford better insurance against loss than one.

If, however, the one spraying could be applied at the very best time
and no part of the tree missed, conditions almost vmattainable in

ordinary practice, the one might be as good as two even in the
wettest year.

Where diseases such as black spot are prevalent, the seasons are
too variable for the orchardist to risk the failure of his crop for want
of spraying, and now that the remedy has been so thoroughly tried
and efficiently proved, systematic spraying should be the rule in

every orchard.
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THE ORCHARD.
By Jas. Lang.

Planting and Pruning.

Planting and pruning operations will be tlie principal work for

July and August, and tlie former should be finislied as early as

possible. Tlie land is now in good condition ; after a rather dry
autumn sufficient rain has fallen to facilitate planting operations. A
list of the best kinds of the different fruits to plant was given in tlie

July, 1903, number of the Journal.

Pruning should be taken in hand as early as possible this mouth
and pushed on until finished. In pruning old fruit trees always
remember that the fi'uit spurs want regulating by thinning and
cutting back quite as much as thinning out the young wood. In our
climate, especially in the dry districts, there is always a tendency on
the part of fruit trees to form more fruit spurs than is necessary,

consequently if they are not properly thinned out the tree carries

more fruit than it can properly mature, and it is therefore small and
almost unmarketable, so that a judicious thinning out becomes a

necessity if really good fruit is wanted. In pruning young trees

avoid the fault of leaving too many main branches and thus prevent
overcrowding. In cutting back the leading shoots it is a useful rule

to take off about two-thirds of the young growth, leaving about one-

third on the tree. As a general thing this will be pretty near the

mark, though weak growing trees may be shortened back a little

more, while strong growing trees may be left a lirtle longer.

Towards the end of August is a good time to plant strawberry

beds ; the plants start to grow at once, and less labour is needed in

keeping them free from weeds than if planted earlier.

The Export Season.

The export season has been a disappointing one, prices on the

whole having ruled low all through the season. The London agents

also complain of the poor quality of the fi'uit. Mr. J. B. Thomas,
Covent Garden, writes :

—" There is no doubt that this season's fruit

from your colonies is generally lacking in quality and keeping con-

dition." This, with the unusually large quantities of American
apples held over in cool storage, and the early spring experienced in

England and the Continent, bringing strawberries and cherries into

the market much earlier than usual, accounts in a great measure for

the low prices returned. At the same time such varieties as Munroe's
Favorite, Cleopatra, Jonathan, Dumelow's Seedling, and Newtown
Pippin have realised very remunerative prices. Account sales for

Newtown Pippins ex " Ortona " gave an average of 14s. per case for

the whole consignment.
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GARDEN NOTES.

By J. Cronin.

Flower Garden.

Owing to the abnormally dry and warm weather conditions that

prevailed during March and April, causing in many garden subjects

an extended season of growth and consequent unusual softness of

wood, a portion of the work usually performed during June could not

be proceeded with.

This applied especially to pruning and planting, and no time

should now be lost in overtaking such arrears.

During the autumn, many strong growing varieties of roses,

especially teas and hybrid teas, have pushed out strong shoots from the

old wood, in many cases from wood several years of age. These shoots

are often sacrificed under the impression that they will neither ripen

sufficiently to produce good blooms, nor eventually form well shaped
and properly balanced heads. This idea is incorrect, as it is from
such shoots properly managed that the best results are obtained.

These shoots are simply fresh channels through which the sap flows

freely, the cause of their appearance usually being the hardening of

the bark in the smaller shoots, and the checks produced by previous

prunings and breaks preventing an easy passage for the sap and
extension of the head of the plant.

All weak and old wood should be entirely cut away, and the

strong growths that are in a good position allowed to remain and
slightly stopped. This topping will produce bud development well

down the shoots, to which buds the shoots may be cut later before

growth properly commences.

Weakly growing plants generally require to be pruned much
more closely than those of stronger growth and to be well thinned

also, care being taken to preserve a well balanced head.

The planting of deciduous trees, plants and shrubs should be
hastened, so that they may be set and established before growth
commences in spring, and where the roots have been damaged in the

lifting the plant must be cut back well to insure vigorous growth.

Manuring and digging beds and borders should be hurried on,

and beds prepared where special subjects are to be grown. Roses,

chrysanthemums, dahlias, carnations, etc., to produce the best results

apart from general border decoration, should each be grown separately

in beds, as at certain times special attention is needed as watering, or

withholding water to produce ripened growths, feeding, etc., as well

as specially prepared soil and manures.
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All manures should be thoroughly mixed through the whole of

the soil and of an even depth, and not be, as is often the case, dug in

in heaps at the base of, and in contact with, the stem and roots of the

plant.

Seeds of most of the spring and summer flowering annuals and

biennials should be sown, tender kinds likely to be damaged by frost

being kept back until such danger is past.

Shelter from wind is a most important point in either flower or

vegetable gardening, quantities of young plants being often

practically ruined by one wind storm, and the work of months
nullified. This can be prevented in a great measure at least, and I

know of no better subject to plant for such purpose than the tree

lucerne (Cytisus proliferusj. It is very rapid in growth, easily cut,

and easily disposed of when cut, and does not exhaust the sur-

rounding soil as most other hedge plants do. There are numerous

splendid hedges of this plant in the Moorabbin district where fine

vegetables are usually to be seen at the end of summer, growing within

a yard of a hedge about 8 feet high and 3 feet through.

The use of this plant as a break wind has quite altered the value

of some portions of the Brighton district, land heretofore windswept

and bare in spring now being profitable for garden purposes. Tree

lucerne resists drought and frost, but. will not thrive in low wet

situations. Seeds may be sown now ; they should be soaked in hot

water before sowing.

Kitchen Garden.

Sowing seeds for spring and summer supply of most vegetables,

and planting out from former sowings, constitute the principal work
during July and August. Peas, bean, carrot, parsnip, turnip, onion,

cauliflower, cabbage, and other seed, should be sown according to

needs. Succession should be provided.

In sowing carrot, parsnip, and turnip seed in rows it is a good
plan to mix with each some radish seed. The radishes are through

the ground in a few days, marking the rows distinctly, and when
hoeing to keep down weeds there is less danger of running the hoe

through or disturbing the slower germinating plants.

Where a hot-bed frame is available, seeds of tomatoes, melons of

sorts, and cucumbers, may be sown in July for early use. Towards
the end of August such seed may be sown in warm situations in the

garden. Bush marrows are specially suitable for small gardens,

requiring comparatively little room and fruiting early and con-

tinuously.

Earliana, a new tomato, is one of the earliest to ripen, and is a

prolific bearer. I saw plants of this variety carrying good crops of

ripe fruit at Leongatha last year before Christmas. They were raised

on a hot-bed in July.

Several nurserymen raise quantities of tomato plants in heated

houses early in the season, and where only a few plants are needed
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they may be procured cheaply, without the trouble and expense of

making- a hot-bed. Large Red is the kind usually grown in market
gardens, and in many places the original variety has been greatly

improved by selection. There is no better market tomato, it being

hardy and a great bearer.

There is usually room in the kitchen garden, on a fence or trellis,

for a few plants of climbing habit. The Loganberry, a recently

introduced cross between the raspberry and blackberry, is well worth
growing in such positions. It is the earliest berry grown, large in

size, good for dessert and cooking, and does not produce sucker

shoots as do blackberries and others of the genus.
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GRAIN MANURING EXPERIMENTS IN THE
NORTHERN AREAS.

By F. J. Howell, Fh. D.

The very numerous experimental manure fields established

throughout the whole of the Northern wheat growing area, during

the years 1899-1902, appeared to give conclusive answers to the most
important questions ol fertilization concerning that portion of

Victoria, and left little to be attempted in that part in the solution of

manurial problems of immediate concern. It however appeared

desirable to be in a position to anticipate possible future requirements,

and to secure indications of the possible eifect of the continuous ex-

clusive use of phosphatic manures over long periods of time. "With

this object in view, as well as with the idea of gaining an insight into

the effect produced by different systems of cultivation, a number of large

experimental fields was established prior to the departure of my
predecessor on various farms in the North. In only two cases, out of

six originally established, have the experiments been continued up to

the present time. Although it is yet early to make comparisons between
results obtained from the different systems of cropping and cultivation,,

a few important facts are evident in the returns already obtained,,

and it appears desirable to give these publicity now. It must be recog-

nised that such tests, conducted on the same plots for 10 or 15 years,,

would afford information of incalculable value to the Northern wheat
grower. The arrangement with the farmer terminates at the end of six

years, and a renewal of the term for a like period is certainly advisable.

The nature of the tests will be understood, by reference to the

accompanying plan and the returns already obtained are given below.
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system, and such a comparison ought, after some years, to indicate

pretty clearly the system to be adopted with advantage by the

farmer.
Yields of Wheat Obtained from Manured Plots, 1903.

No of
Plot on
Plan.

Average
of Plots
2&5 ..

Continuously Cropped

McPher
son.

Morti-
mer.

Average
Cronk. of three

fields.

No. of
Plot on
Plan.

Bushels.

23-65

27-50
23-50

27-75

18-12

24-55
23-35

19 30
25-30

21-37

21-40
23-05

21 90
30-15

23-20
24-63
21-56

27 73

Fallowed in Alternate Years.

McPher-
son.

Morti-
mer.

Average
Cronk. lof three

fields.

Gain in.

favor fal-

lowing.

•24-20
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in favor of the fallowed plots. In the fourth instance, however,
where a phosphatic and nitrogenous fertilizer has been applied, the

yield on the continuously cropped plot is almost equal to that

obtained from the fallowed plot, that is, the application of a

nitrogenous fertilizer in the one case seems to have played the same
effective role as fallowing has in the other. In a season similar to

the one under review, the principal benefit to be derived from
fallowing appears then to centre in the greater amount of available

nitrogen provided for the crop's needs. This fact appears to be
brought prominently forward by a comparison of the following

figures :

—

Average Yield of the Three Fields, 1903.
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the more active nitrification in our soils, favoured by the difference in

climatic conditions. It is a question, however, owing to the much
larger crops we are at present able to secure by the application of a

purely phosphatic manure, whether the nitrogenous matter of our soils

will be sufficient to provide the nitrogen necessary for these larger

crops over any lengthy period of time, or whether there will not be a

gradual falling off in the yields owing to the exhaustion of this

nitrogenous matter. Under our present system of taking a crop

once in three years, and devoting the other two to grass and bare

fallow, such a contingency is, I think, not probable. There is just the

possibility, however, of farmers, owing to the increase obtained from the

use of manures, giving up more largely the year of grass, or at least

the bare fallow on which they formerly depended for this result, and
adopting in places a system of continuous cropping. (The more ex-

tensive keeping of sheep will, of course, do away with this state of

affairs). There is no doubt that in years of a good rainfall crops are

obtainable from the stubble with phosphatic manures for successive

jears, as good, or almost as good, as those from the fallow; but should

such a system of continuous cropping ever find favor, it will most
probably have as its sequence the exhaustion of the soil nitrogen, and
the gradual falling off in effective power of our phosphatic manures.

Under the three-year system of crop, grass, and fallow, at present

pretty general in our drier districts, such an exhaustion of nitrogen

is, as I stated, a remote possibility. The average farmer is, perhaps,

unaware that the trefoil, clovers, and other leguminous plants that find

a place during the year of grass in the natural herbage of the portion

of the farm he leaves out, perform a singular and valuable service

for him by accumulating in a wonderful way large quantities of

atmospheric nitrogen, and leaving them in the ground for the benefit

of crops that follow. An examination of such facts will show that a

year's results from an experimental field cannot give us all the infor-

mation we require in this direction. Experiments must continue on
the same field with the same manures over a long series of years,

under the conditions of continuous cropping, cropping with an
alternate year of fallow, and cropping with the two intervening years

of pasture and bare fallow. The effect of a leguminous crop to take

the place of the year of grass should also be tested."

The Effect of Subsoiling.

The various cultivation tests included in the experiments are

not yet in a sufficiently advanced state to admit of discussion.

The effect of subsoiling, however, notably in the field of Mr.
McPherson, appeared sufficiently marked to justify some reference.

Both in the appearance of the growing crop and the actual results

obtained in weight of grain and straw, there appears evidence for

concluding that a deeper cultivation in the more compact clay soils

of the North will result in a considerable improvement in yields.

In the case of Mr. Moi^timer, the difference produced by subsoiling

was not so pronounced, but the heavier yields on the subsoiled plots

than on the adjoining check plots, not similarly treated, suggest
that in his case also the deeper cultivation had resulted favourably.



776 Agricultural Journal of Victoria.

The returns in the two cases were as follows

Mr. McPherson
Mr. Mortimer

Unmanured Plot
not Subsoiled.

Bushels.

12-20

25-00

Unmanured Plot
Subsoiled
Bushels

16-00
26-55

Manured Plot
not Subsoiled.

Bushels.

20-10

29-80

Manured Plot
Subsoiled.
Bushels.

23-75
30^25

The photograph illustrating the growth of the crop on a number
of the plots, taken from sheaves sent to the laboratory by Mr.

McPherson, indicate better than figures the differences obtaining.

Mr. McPherson wrote in reference to the matter, "Plots 19 and 20,

deep stirring, are a good deal ahead of the others. The difference is

remarkable."

The Influence op the Season on the Year's Returns.

The results from the three fields which have just been discussed

are of interest as being the first obtained in the North with the use of

manures, during a year of heavy rainfall. The preceding years in

which manure experiments had been conducted were characterised

by long dry periods at critical stages in the life of the crop, and by a

low total rainfall for the growing period. The copious and beauti-

fully distributed rainfall of last season gave the first opportunity of

proving the maximum crops obtainable from the use of fertilizers

with a sufficiency of moisture at all stages of growth. A comparison

of the returns of last year with those of the two preceding, on the

farm of Mr. McPherson, will indicate the effect of rainfall on the

yields obtainable. The returns in Plot 6 may be selected for

comparison :

—

1901

Yield of Wheat in Bushels 7-75

1902 1903

1-50 27-75

The rainfall for the three years on this farm was as follows :

—



1 2 3

EFFECT OF SUBSOILING

(1) Ordinary ploughing, no manure. (2i Subsoiled, no manure.

(3) Subsoiled and manured.
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are of value as suggesting to tlie farmer the possibilities of his soil,

and the vast importance of so regulating his methods of cultivation

as to capture and conserve as much as possible of the limited rainfall

usually at his service.

Further Tests in Northern Areas.

In atddition to the continuous tests of the large fields just dealt

with, a number of small plots was established during the season on

a few other farms of the North. The returns confirm, in various

directions, results obtained during previous years and offer evidence

also of the modifying influence of a favourable season on the effect

produced by the various manures.

\^ The tabulated return presents the results of five fields.
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Eesults Compared with those of Former Years.

The returns, like those of the larger fields just dealt with, are of

special value as offering means for comparison between results

obtained during a wet season and those secured under a scanty rain-

fall. This applies principally to the effects produced by phosphatie
fertilizers. The increased yields, following the use of equal quantities

of superphosphate and Thomas phosphate during the three years,

were as follows :

—

Increased Yields Resulting from

1900
1901
1903

Average of 85 fields

Average of 94 fields

Average of 5 fields

51 lbs. Superphos-
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that 111 the three cases where gypsum appears to have produced an

effect, Thomas phosphate has either equalled or exceeded iu its action

an almost similar quantity of superphosphate, and it may perhaps be
assumed that the small addition of lime, either in the carbonate or

sulphate form, has been responsible for the increased yields.

With respect to the harrowing" tests, this operation, taking the
figures of the average, appeared to produce no good effect, a result,

considering the season, creating no surprise.

The tests to determine the best method of applying the fertilizer

appeared to largely favour the drill, as evident in the following

returns :

—

Gains Due to 102 lbs. of Superphosphate per Acre.

Average of two fields

Applied with Drill.

Bushels.

9-75

Broadcast Application.

Bushels.
6-00

PlouKhed in.

Bushels.

611

The Residual Effect of Manures,

The fact of the ftill profits, resulting from the use of phosphatic
manures, not being contained in the first year's returns has already

been demonstrated to the farmer by field tests conducted by this

Branch. In these tests, the residual effects on a second year's crop
have been determined and made known. It is, however, a little

surprising to find that such small quantities as 10 and 20 lbs. of a
superphosphate are capable of exercising so marked a residual effect

after a period of four years from the first application. In the year
1900, a small field embracing 15 plots each l-5th of an acre in area

was put down on the farm of Mr. McPherson, of Wycheproof . In the
following year the field was let out to grass, fallowed the next year,

and then cropped the succeeding season without manure. The
increased yields due to manures, both in the first and fourth years,

are given in the following return. With the exception of one or two
irregularities the effects appear consistent throughout.

Results of Experimenial Manure Plots at the Farm of
Mr. A. McPherson, Wycheproof.

Plots l-5th Acre in area.

No.
of

Plot.

1

2

3

4

5

6

7

9

10

11

12

13

14

Manures used per Acre-

ID lbs. concd. superphosphate
No manure
20 lbs. concd. superphosphate
30 lbs. concd. superphosphate
No manure
50 lbs. ordinary superphosphate
56 lbs. Thomas phosphate .

.

No manure
50 lbs. bonedust
10 lbs. concd. superphosphate
36 lbs. sulphate of ammonia
No manure
20 lbs. concd. superphosphate
72 lbs. sulphate ammonia
50 lbs. Maldon Island guano

Partial superphosphates
No manure

1900.

Sown and
Manured.

Yield per Acre.

Bushels.

26 04
23-92
28-62

28-87
24-33

28-96
27-42
23-92

26-17

26-96

•23-33

29-84

27-54

23-50
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The Northern Results Summarized.

The pronounced effect of pliosphatic fei'tilizers is only confirmatory

of the results of former experiments, but the whole of the present

returns tend to show a considerably more marked effect from these

fertilizers, under the ample moisture supply of last year, than under

the prevailing drier conditions of preceding seasons. The limits,

however, of an effective application, with an ample moisture supply,

are lower in these returns than expected, and appear to be somewhat
below, rather than above, 80 lbs. of superphosphate to the acre. The
natural fertility of the soils under review, judging from the returns

of the unmanured plots, may however be considered a high one, and

on soils below this standard larger quantities would probably prove

effective. The wet season appears to have specially favoured the

effective action of Thomas phosphate. There appears further in the

returns, evidence for concluding that Northern soils, which hitherto

with few exceptioDS have remained passive to nitrogenous appli-

cations, may show, under an ample moisture supply, a response to

such treatment, and indications are also present that continuous grain

cropping, year after year, with phosphatic fertilizers may, after some
years, lead to soil conditions in which the application of a nitrogenous

manure, in addition to a phosphatic, may also become a necessity. It

is with the data at present to hand a little early perhaps to draw such

conclusions, but the easy possibility of such an occurrence demands
attention. Such a contingency suggests -the advisableness, where the

three year course of crop, grass and bare fallow is not the practice, of

occasionally intervening some leguminous winter crop, such as peas,

the cost of which might be profitably covered by feeding off in

spring. Such a practice has, in instances, been successfully carried

out in the North. The returns appear also to show that the use of

small quantities of gypsum mixed with the superphosphate may prove

of some slight value on certain soils of the North, deficient possibly

in lime or of a mechanical condition tending to set the soil and inter-

fere with the development of the plant in its earlier stages of growth.

The few tests carried out on different methods of applying manures
favor largely the application with the drill, equal quantities of super-

phosphate applied broadcast as a top dressing after sowing the grain,

as well as ploughing in prior to sowing, showing considerably smaller

yields than those obtained from the applications made with the drill.



General Notes. 781

GENERAL NOTES.

Bordeaux Powder for Dust Spraying.

Owing to the attention which has been lately directed to the

possibilit}^ of using Bordeaux mixture in the dry form, it has been
considered advisable to place before local growers what is probably
the best form of making this powder. The process has been devised
by R. M. Bird, Chemist to the Missouri Agricultural Experiment
Station, U.S.A.

The materials required to make about seventy pounds of a stock
powder, which can readily be made up to a strength equivalent to the
ordinary 6"4"40 liquid Bordeaux, are as follows :

—

Bluestone ... ... ... ... 6 lbs.

QiiicMime ... ... ... ... 4 lbs.

Water to dissolve bluestone ... 2 gals.

Water to slake lime ... ... 2 gals.

Air slahed lime, sieved ... ... 60 lbs.

A box about 3x3x3 feet is required with which the material is

sifted. A wire sieve with 25 or 30 meshes to the inch should be
made to fit the top of the box, and should be provided with a cover
to prevent the lime dust from escaping. Another sieve, but with
100 meshes to the inch, is also needed.

A wooden block made of a flat piece of 1 inch or H inch stuft',

about 12 inches square, with a handle at right angles to the surface

of the flat piece of wood, will help to rub the material through the
sieve.

Two closely woven cotton flour bags, one slipped inside the other^
are needed to filter the blue material.

Directions for Making.

1. Break up into small lumps about 70 or 80 lbs. of quicklime,
and spread it out so that it will become air slaked. When slaked
and perfectly dry sift it through the fine sieve (100 meshes).

2. Dissolve 6 lbs. of bluestone in 2 gallons of water,

3. Slake 4 lbs. of good quicklime so as to get a fine powder, and
make up to 2 gallons of milk of lime and allow to cool.

4. Put 60 pounds of the sifted air slaked lime into a shallow box,,

one in which the material can be thoroughly worked with a hoe or
shovel.

5. Pour the well stirred milk of Jime and the bluestone solution

at the saine time into a third vessel, and stir well till the whole is

perfectly mixed, when it will have a deep blue colour and l)e thick.

6. Pour immediately into the doable flour bag and squeej^e out
most of the water.
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7. Empty at once (it must not be allowed to dry) this wet blue

material into the 60 lbs. of air slaked lime and work it up so that it

will be well distributed. If the resulting mixture is too moist add
more air slaked lime.

8. Rub the mixture through the coarse sieve while still someichat

damp, mix thoroughly and spread out to dry.

9. When perfectly dry sift it through the^'?ie sieve, crushing all

lumps. All of this can be readily made to go through the sieve

except the small amount of sand which may be in 4 lbs. of quick-

lime. Mix so that the blue copper compound will be perfectly

evenly distributed throughout the whole mass.

This stock powder will keep indefinitely. For use add 130 lbs.

of slaked lime (or an equal volume of flour) to the stock powder, and
the resulting mixture will be practically of the same strength as the

6"4'40 Bordeaux. Paris green may be added in the usual proportion

if required. It need hardly be said that a proper dust sprayer is

needed for making the application.

Black Spot of the Vine.

The following method of treatment is recommended by the

Vegetable Pathologist for black spot of the vine :

—

Winter Wash.
Sulphuric acid ... ... 1 lb.

Water ... ... ... 10 lbs. (1 gallon)

Add the acid to the water, using wooden vessels. This solution

should be brushed over the parts of the vine above ground before

any sign of growth is noticed. A mop of hog's bristles ur horsehair

is useful for applying this material, and care should be taken not to

splash it over one's clothes or hands.

When acid is bought in quantity it is sometimes difliciilt to

ascertain the weight of small quantities. The ordinary reputed

quart wine or whisky bottle holds one-sixth of a gallon, that is three

pounds of acid, so a convenient measure can be made from one of

these bottles by marking it off into three equal parts each of which
will represent the pound of acid to add to 1 gallon of Avater.

Spray for Use in the Spring.

When the buds are beginning to expand the vines should in

addition be sprayed with Bordeaux mixture, 6"4'40, if there is

reason to suspect serious trouble, or if last season the disease was
prevalent.

Bluestone ... . . .
• ... (3 lbs.

Quicklime ... ... ... 4 lbs.

Water ... ... ... ... 40 gallons

Dissolve the bluestone in 20 gallons of water in a tub or cask,

and slake the lime gradually so as to obtain a fine smooth paste free

from lumps. Add 20 gallons water to the lime so as to make what
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is called milk of lime, aud tlieD run both bluestoue i^oluti(m and milk
of lime evenly together into another barrel or into a spray pmnp,
using a strainer over it to keep out any lumps. Stir thoroughly and
use same day.

Instead of the Bordeaux, Copper-soda may be used. It is made
in the same way as Bordeaux except that the 4 lbs. of lime is replaced

by 9 lbs of washing soda.

Bluestone ... ... ... 6 lbs.

Washing soda ... ... ... 9 lbs.

Water ... ... ... ... 40 gallons

;, |.Both the Bordeaux and the Copper-soda may be used for spraying-

trees as well as vines to prevent the attack of various fungus diseases.

The qitantity of water may in cases be increased to 50 gallons.
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THE RAINFALL FOR THE FIRST QUARTER

OF 1904.

The rainfall records for January show a very unusual excess over

the average for nearly the whole of the State, the only exception

being the basins of the Tambo and Snowy rivers, where a slight

deficiency of 4 per cent, below average occurred.

In February a still more abnormal excess of rainfall was ex-

perienced over the whole of the southern half of the State, and all

northern areas between the ranges and the Murray east of the

Campaspe river, but in the north-western quarter of the State a

deficiency of 20 per cent, was recorded.

Very little rain fell in the earlier part of March, and hardly any

in the latter part. The totals for this month show a general

deficiency of from 4(i to 7(> per cent.

RAINFALL TABLE for the First Quarter of the year 1904, showing
averaged amount of rainfall in eacn ot the 2(j Basins or Regions,

constituting the State of Victoria, for each month and for the first

quarter, together with corresponding monthly and quartet ly averages

for each Basin, deduced from all available records to date.
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The totals for the first quai-ter of the year bring out an excess

over the average for every part of Victoria,, but varying considerably

in actual amount. Thus the greatest rainfall occuri*ed in the districts

surrounding Port Phillip Bay, the South-Western Districts, iSouth

Gippsland, and the northern country east of the Campaspe river. In
the remaining areas the excess was less, and least of all for the basins

of the Tambo and Snowy rivers.

The distribution of rain during the first quarter was not, however,
so satisfactory as the figures might at a first glance be assumed to

indicate. The heavy rains of January and February came too early

to be of mucli use for agricultural purposes and did some damage,
and the dryness of March, the time when abundant rain is most
necessary, retarded the preparation of the soil for sowing purposes,

and probably interfered to a considerable extent with pastoral

interests.

PERCENTAGE RAINFALL TABLE for the First Quarter of the year
1904, showing the percentage above or below the average rainfall for

each month and for the first quarter in Victoria.
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RAINFALL IN VICTORIA.
Months of Apeil and May, 19u4.

By P. Baracchi.
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STATISTICS.

Perishable and Frozen Produce.

EXPORTS DURING APRIL AND MAY. 1904 AND 1903.

Description of Produce.

Butter..
Cheese
Milk and Cream .

Ham and Bacon .

Eggs ..

Poultry
Rabbits and Hares
Mutton and Lamb
Beef .

.

Pork .

.

Veal .

.

Fruit ..

Fruit Pulp

lbs.

lbs.

cases
lbs.

dozen
head
pairs

carcases
quarters

carcases

cases

April.

1904.

2.404.684

72,300
3,358

185,240
800

2.300

49,300
1,981

162

10
322

11.899
505

April.

1903.

839,476
60,120

524
147,646

360
10,850

116,708
5,860
942

5

343
34,575

525

May.

1904.

986,124
77.760
1,031

123,600

1,500
1,380

206,132
699
361
80
145

2,287
494

May.

1903.

935,768
77,580

910
129,200

700
15,030

140,532
6,431

80
34
388

19,163

629

ARRIVALS IN MELBOURNE OF BUTTER and Butter ex Cream in Tons

net, by Rail and Steamer from the different districts for the last 13 months, as

compared with the previous corresponding months.

Months.
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DELIVERIES FROM THE GOVERNMENT COOL STORES.
DURING APRIL AND MAY, 1904 AND 1903.
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EXPORTS beyond the Australian Commonwealth and New Zealand,

during April and May, 1904.

Destination.
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A SURVEY OF THE WORK AND PROGRESS OF THE

VICTORIAN AGRICULTURAL DEPARTMENT.

By S. Williamso7i Wallace, Director of Agriculture.

Introduction.

This Annual Report reviewing* the work of the various bi'anches

•of the Dei^artmentj with the exception of the inti-oductory portion, is

practically the same as the address given by me at the Annual
Conference of the Chamber of Agriculture. One of the main features

of the year's work, it will be found, is the further development of the

educational work established two years ago by myself. Farmers'

classes have been a complete success, and if held in sufficient number
will soon have a marked effect on agricultural methods in Victoria,

Additional lecturers, well qualified to give instruction in wine making,

cheese making, and in the poultry industry, have been engaged.

This, I trust, will greatly aid these industries in the near future.

The experimental work of the Department is for the first time

placed on a permanent footing. Experiments will be conducted on

fields of from five to ten acres, and over a series of years, thus

allowing of a much wider range of experimental work than has ever

been undertaken in the past. A vast amount of information, which
will guide farmers in their agricultm'al operations, will be gained.

The discovery of the cause of 'Hake-all" and "white-heads" in

wheat is a distinct advance in original research.

Material for the preparation of a soil map of Victoria is being

obtained. This map will show what manures are required and what
crops will grow successfully wherever experimental plots have been

planted by the Department. This work, however, is much retarded

for want of men and money.

The Botanical Branch was transferred from the Chief Secretary's

Department at the beginning of last financial year. Mr. Luehmann,

Government Botanist, owing to his state of health, has uot been able

to give the Department any assistance in initiating new work or

assisting further than identifying specimens of plants sent to him
from time to time. The National Herbarium, the most valuable in

Australia, is also under Mr. Luehmann's care. This Branch should
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deal with the introduction of seeds of varieties of crops already grown'

and of crops which might possibly be introduced. The purity of

seeds sold on the market should be under its care, whilst experiments
for the extermination of noxious weeds should be conducted by it.

The re-organization of this Branch is necessary before any woi'k of
real value can be accomplished.

Mr. Crooke, of the Forestry Branchy has supervised the production

of a handsome timber trophy for exhibition purposes. This trophy
shows to advantage many varieties of Victorian timber, and it is to

be hoped that when the public see how many beautiful native woods
can be used in cabinet making the tide of fashion will turn to home
grown products rather than to those imported.

I have recommended that an experimental irrigation farm should
be established so that farmers may learn the most successful method
of applying water to the land ; that a premium should be paid for

stallions with the object of improving the breed of army horses ; that

shed accommodation be provided for the inspection of fruit for export,

instead of carrying it out on the pier—exposed to the sun, wind, and
rain—as at present ; that steaming depots be established for the
proper cleansing of second-hand fruit cases, thus checking the spread
of codlin moth ; and that the Chemical Branch be provided with an
up-to-date laboratory.

I trust that these recommendations will receive sanction during'

the year, as they are all urgently wanted.

Chemical Branch.

So far as experimental work is concerned the Chemical Branch is

the most important of all the branches of the Department. It has
had the advantage of being under the direction of two most capable
officers, first, Mr. Pearson and latterly Dr. Howell. Although the

work of this Branch has been, and will be, of so much impoi'tance ta
the agricultural community, these advantages have never yet been
properly realised, nor the support and encouragement which it

deserves given to the work.

Mr. Pearson had to fight his way inch by inch, always hindered
by lack of men and money ; and since I joined the Department I have
made many efforts, some of them successful, to put this Branch on a

proper footing. 1 found that many of the staff were underpaid, and
the result was that when young men had spent two or three years in

the laboratory they sought appointments elsewhere instead of looking
to the Department for their future promotion. Thus the training of

others had to be again begun and work consequently retarded. I

found an officer, whose duty it was to examine microscopically all the
water supplies of Victoria and determine whether they were fit for

human consumption, receiving a salary of £75 a year, although he
was married and had two children. Another, who had done excellent

work for four years and was a competent analyst, received the same
salary. These are only examples. Practically two-thirds of the-
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staff of this Branch were on the look-out for employment elsewhere.
This state of matters rendered Dr. Howell's task doubly difficult.

Fortunately increased salaries have been granted, and ii the same
increments are given occasionally we have every prospect of retaining-
the young men who have received this special training. As Dr. Howell
furnishes an extended report, I will not go into the work of the
Branch in detail but there are some main features to which I must
refer.

Field experimental work has been of immense advantage to
farmers. The main question of what manures shovdd be applied to
four-tifths of Victorian soils has been answered. In the northern or
drier areas a dressing of from 5U to 75 lbs. of superphosphate has
been found to be all that was necessary so far, nitrogen and potash
not being found to give increased yields equivalent to their cost. In
the wetter areas or on the south side of the Dividmg Range 2 cwt.
of superphosphate applied with a drill, and | cwt. to 1 cwt. sulphate
of ammonia or nitrate of soda applied broadcast, has been found to
be the most economical dressing, while potash as a rule in either wet
or dry areas has not given results which would warrant its applica-
tion. Of course there are numerous other facts as to the relative

values of different manures established, but the knowledge
of the facts I have stated is a sure guide to manuring on the
great majority of Victorian soils, and is worth tens of thousands of
pounds to the agricidtural community.

We are all rejoicing in the bountiful harvest of the past
season, but if it had not been for the Chemical Branch the full

benefit of the rains would not have been realised. In an
average season in the north, manuring caused an average
increase of 5 bushels to the acre whereas this season the average
increase has been 10 bushels, so that much of the bountiful harvest
is due to the knowledge which farmers have gained from the Depart-
ment. In Bulletin No. 13 just issued you will find results of experi-

ments conducted during the last season. These have proved that a
great number of forage crops can be grown successfully in the south,

and show the effect of manuring on these crops besides giving a vast

amount of facts of deep interest to farmers.

The method of experimenting in the past has been to establish

small experimental fields in co-operation with farmers, but the infor-

mation gained has only been in reference to one crop. This system,

although excellent at first when so little was known, has already served
its purpose, and it is now advisable that experiments should extend
ovei a series of years so that the after effects of manuring on succeeding
crops can be determined, and that the advantages of fallowing, deep
cultivation, rotation of crops, liming, draining, and many other more
intricate questions should be decided. It has therefore been arranged
that experimental work in future shall be carried out on fields of from
5 to 10 aci'es, and over a period of not less than 6 years.

An officer will be put in charge of several fields, and farmers who
are good enough to undertake the work will be paid for fencing and
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extra labor entailed, the produce to be tlieir property. The Hon. the

Minister has decided to spend an equal amount on these fields to that

spent on experimental plots last year, and if more money be obtained

there will be mure fields.

To get a true answer as to the needs of Victorian soils we should

have not only a field in each district but a field on each variety of

soil typical oi any large area in each district.

The laboratory work of the Branch is ever increasing. Besides

analysing soils sent in by farmers, the Chemist for Agriculture is

also Chemist for Water Supply as well, which entails a great number
of analyses of water. Many exported products have to be dealt with

for the purpose of giving a guarantee of purity. These include

butter, preserved milk, tinned meats, jams, pulps, honey, &c., and all

have been found, with few exceptions, to be free from adulteration.

In connection with the analysis of soils Dr. Howell is now carrying

out a work which will greatly increase the value of the advice given

to farmers. Previously when a farmer's soil was analysed the analysis

was compared with the analysis of what was known to be a fertile

soil in Europe, and from this comparison and from knowledge already

gained from experiments here advice was given. It is obviously

clear that before a perfect judgment on the analysis of any particular

soil can be pronounced we should have a standard analysis of a

fertile soil established, not only for the State but for each division of

the State where climatic conditions are vastly different. To establish

the standard analysis of fertile soils is a work which has been receiv-

ing- the attention of the Chemical Branch for some time.

An amended Manure Act is greatly needed, and a bill, which I

hope will come before Parliament this session, has been prepared.

This will enable the Department of Agriculture to appoint an inspector

with powers to enter any store or farm building and take samples of

manure which, if found to be of a lower grade than they were

declared to be when sold or offered for sale, would enable the Depart-

ment to act.

The present Act provides that farmers may take steps to have

manure merchants prosecuted, but as a matter of fact they never do.

The work of protecting the farmer from fraud should, therefore, be

done by the Chemical Branch.

Pathologist's Branch.

The principal work of the Vegetable Pathologist is to give

information to farmers, fruit-growers, market gardeners and
others as to diseases of crops due to fungi, together with

methods for their prevention. In this connection the branch has

examined, microscopically, 1,200 batches of diseased plants during

this year, and has furnished by letter the best known methods of

checking such diseases. Besides giving information which has been
gained in the past, research experiments are constantly being under-

taken to discover other facts which will be of value. For example.
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Mr. McAlpine tells me that in recent years lie has grown in experi-

mental plots over 1,000 different varieties of wheat with the object
of finding- out a perfect rust resisting variety, and out of all this

number only one, " Rerraf," was found to be an almost rust resisting

variety. This was distributed last year to 400 farmers who, as a rule,

spoke highly of it.

You are aware that "take-all" has long puzzled farmers and
scientists who could not say positively what was the cause of the

disease. After a great amouut of microscopical research, involving
the examination of many thousands of plants affected by the disease,

Mr. McAlpine discovered that a particular fungus was present in

evei-y case. "Take-all" then is a fungus disease, and the next
duty of the pathologist is to find out what will prevent it. Experi-
ments with this object are being undertaken this year.

The Vegetable Pathologist has recently announced that the result

of experiments conducted by him prove that black spot on apples can
be prevented with one spraying in the season. This will be a great

aid to orchardists. An article on the subject will be fouud in the

July number of the Journal of Agriculture.

Besides this work in connection with the diseases of plants, the
Branch is carrying out useful experiments in testing new varieties

of wheat, oats and barley as well as native and imported grasses,

together with the newest imported varieties of potatoes.

The beneficial effect of leguminous plants grown on soils treated

with cultures of nitrogen fixing bacteria imported from the United
States, is being tried this season.

Considering that Mr. McAlpine edits the departmental Journal,

and has but one assistant, Mr Robinson, I think you will all agree

that these two officers do a very good year's work.

Entomological Branch.

Mr. French, Government Entomologist, is now writing the fourth

volume of his work upon the Insect Pests of Australia. The three

previous volumes were highly a])])reeiated, and have been in demand
at home and abroad. The first volume has been sold out at a price

which covered the cost of production.

Besides attending to his regular duties as Entomologist, Mr,

French acts also as Chief Ins])ector under the Vegetation Diseases

Act. Numbers of prosecutions have taken place during the year

against those keeping neglected orchards and exposing diseased fruit

for sale in the market.

The Vegetation Diseases Board, whose duty it is to advise the

Department, maintains that the law should be more rigorously

carried out, and that not only the worst offenders prosecuted as an

example to others, but all who sell diseased fruit should be proceeded

against. The Board gives as its reasons that the experiments con-

ducted by the Department of Agriculture proved that with proper

attention, at least 80 per cent of clean fruit could be obtained, and
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that four-fiftlis of good fruit is a paying crop even althougli the other

fifth is not allowed to be sold. Further, that those who do not obtain

good resvilts are, in the interests of the careful orchardists, better out of

the business. These reasons seem sound, but there is this drawback,

that very few" orchardists do get good results. This high percentage

of good fruit, which I have no doubt can be got with sufficient skill

a,nd care, is difficult to obtain. Personally I know of many instances

in which orchardists have been most diligent in spraying and carrying

out precautions recommended, yet the percentage of sound fruit was
low. The explanation is that thev have not yet acquired sufficient

skill.

It requires a great deal of experience to know exactly when to

spray, and the particular manner in which spraying should be done to

secure absolute success. The Department is consequently not carrying

out the law with such rigour as it may be possible to do in succeeding
seasons. In addition to this, money has not been found for the pur-

pose of erecting stations in Melbourne wdiere second-hand fruit cases

can be steamed before they are returned to the country and thus

assist orchardists in combating diseases. It seemed to me, there-

fore, doubly hard that orchardists who are making an eifort should

be prosecuted.

Money is placed on the Estimates for the erection of two steaming
establishments this year, and I hope they will be ready before next
fruit season.

Dairy Branch.

During last season it became painfull}^ evident in comparing the

price of the best Victorian butter with that of New Zealand and
Denmark, that Victorian butter was not commanding the same rela-

tive value in the London market as it formerly did. Choicest Victorian

butter has been sold at 2s. per cwt. less than choicest New Zealand,

whereas four years ago Victorian commanded a better price than New
Zealand. To explain this is rather difficult, as Western District

butter is supposed to still maintain its high standard, and an excellent

system of dairy inspection is said to exist there. It is also said,

however, that the good Victorian butter has to carry the bad with it

when it reaches London. If this be the case,we must then lessen the

proportion of bad so that the load may be lighter to bear.

There is but little doubt that we are making a o-reat amount of

inferior butter in Victoria, not on account of our dairy managers
being bad butter makers, but on account of the large proportion of

stale cream and inferior milk which reaches the factories. This is

causing very serious loss to the State as well as to the individual, and
it is the duty of the Department not to relax its efforts until this

difficulty has been overcome. If it were instruction that was wanted
it would be supplied, but instruction would be of no avail without
compulsion. A bill will be brought before Parliament, having for

its object the effective inspection of milk from the time it leaves the
cow until it is exported as butter. This bill has been drafted by the
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Department, and is now being considered by a committee of represen-

tative and experienced dairymen, and I liave every confidence that,

when it comes back to tlie Minister of Agriculture, it will provide

adequate means for checking the supply of faulty cream and milk.

The butter industry, on account of its magnitude and importance,

has always had the attention and assistance of the State, but the

•cheese industry, which in some countries is of greater importance,

has never been assisted. Victorian cheese ought to be of a higher

standard, as the climate and pastures are well adapted to cheese

making, yet a considerable quantity of bad cheese is made. Makers
of poor cheese do not suffer so much when the supply does not exceed

the demand for local consumption—there being a protective duty of

5d. per lb,, everything made consequently sells at a price. When,
however, the supply exceeds the local demand, and there is a surplus

to export, a great number of dairymen suffer because the quality of

their cheese is not good enough to pay for exportation.

Much of the best Victorian cheese is sold at present as New Zealand
in the retail trade. Now if the greater quantity of the cheese made
in this State was of good quality New Zealand cheese would never be
heard of. There is no remedy for this state of things but instruction,

and this is what the Department of Agriculture will undertake.

Mr. McMillan, an expert cheese maker, who was educated at the

best schools in England and Scotland, where he received the highest

diplomas, has been engaged. He has also the advantage of having
been two years in Australia, and therefore knows something of local

conditions. His methods have been approved by the winners of the

highest awards at the last Royal Agricultural Show in Melbourne. I

have, consequently, every confidence that he will do good work.

Lecturing is of little good to cheesemakers, so the instruction will

be of a practical and conversational nature. Mr. McMillan will visit

cheese factories and dairies, and will give assistance to those requiring

it. He will take his coat off, and show how to make cheese besides

giving advice in the direction which he considers necessary, remaining
possibly a week or ten days at one factory.

Government Cool Stores-

The Government Cool Stores, as you are well aware, have played a

most important part of late years in developing the export trade.

The superficial floor space in these stores is 36,000 feet, and the

Department pays to the City Council £15,000 per annum for their

use. The rent is exceedingly high, but could easily be borne if there

was a good export trade. Even in the financial year 1902-3—the

worst drought year Victoria has ever seen—the loss on these stores

amounted to only £300, after paying rent and all working expenses,

which amounted to £32,000.

It is true that in the previous year (1901-2) a loss of £4,500 was
made, but this is principally accounted for by the insufficient storage

charges made for the l)usiness done.
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This year (1908-4) will also sliow a considerable deficit from

exactly the opposite reason, viz. : maintaining charges at a high rate,

under which private firms could easily cut and secure the small

amount of meat export business offering, although had the chambers

been occupied we might have been earning a greater proportion of the

rent. That these stores can be made to pay, and that they ought to

pay in an average season, is of the utmost importance to the agricul-

tural community. Heavy losses will be one of the chief arguments

raised by competitors for urging upon the Government and Parliament

the advisability of leaving the whole question of freezing in the hands

of private firms. It is in the worst interests of the producer that this

should be the case. A " combine " of freezing companies could take

any profit they pleased out of perishable produce. In fact the farmer

in a good season would be entirely at the mercy of these companies,

and would have to pay any charges demanded. Take for example a

glut in the lamb market. If there are more lambs in the market
than the Government Cool Stores can deal with the price immediately

falls and owners of private works buy on their own account, making-

profits far in excess of charges for freezing, however exorbitant these

might be.

This profit all conies out of the producer. The De})artment of

Agriculture has realised that it is its duty to assist the producer

further by providing additional storage space. This would save

unnecessary loss, but the great difficulty up to the present has been

that while extra accommodation could have been got from the

Melbourne Corporation, the rent of the additional storage would
have to be paid for a whole year, though it would only be required

for three months at most, thus incurring a certain loss.

After over one year's negotiations I am glad to be able to tell

you that at last a satisfactory arrangement as regards additional cool

storage space has been come to by which there will be no loss what-

ever. Cool stores with nearly one-third the capacity of the Govern-
ment Cool Stores will be put at the dis})osal of the Agricultural

Department in any season during the next five years by our giving a

week's notice, and at a rental calculated at 25 per cent, less than

what is paid for the present Government Freezing Works. I have
not the least doubt but that this will prevent any serious drop in fat

sheep and lambs through a glut in the market when a good season

conies, and will save the producers thousands of pounds per annum.

Stock Branch.

The fact that the officers of this Branch are not veterinary

surgeons has been severely criticised in some quarters. So far as the

men now employed are concerned I would advise no change, but
consider the time has come when better salaries ought to be offered

for stock inspection—thus inducing young veterinary surgeons to

offer their services. If a boy has been country bred and afterwards
passes through a veterinary college he is surely better qualified than
a man, although a good stockman, who has never had the advantage
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of such an education. No one should he appointed who has not been
brought up in the country, and who does not possess a good practical

knowledge of stock, as well as a scientific training.

The health of the stock of Victoria during the last year, except for

the unfortunate outbreak of swine fever, has been satisfactory. A
few isolated cases of anthrax have occurred, and pleuro has appeared
at intervals, but has not been allowed to spread to any extent. As to

swine fever, you are pretty well aware of the unfortunate intro-

duction of this disease into Victoria for the first time, and the extent

to which it spread before the disease was checked by most stringent

regulations. We are, iinha])pily, not yet free from it. Within tiie last

few months several individuals have suffered very severe losses, and
the outbreaks of disease have generally been traced to pigs that have
been in contact with diseased pigs before being sold in the open
market. I am strongly of opinion that the wisest course would be
to close markets for store pigs for several years. This should not be
done suddenly, several months notice being given, so that those who
require ]ngs to fatten could breed them for themselves or arrange
with someone else to do so.

The closing of the public markets for store jjigs would not inter-

fere with private sale and the transport of pigs from one farm to

another. So far as fat pigs are concerned there is little danger of

spreading disease through their being sold by auction, as fat pigs do
not go back to the farms, and if disease appears they can be at once
killed without any considerable loss to the owners. Meantime, the

best advice I can give is that farmers, who must buy in the open
market, should provide quarantine pens at some distance from their

piggeries and keep all bought pigs isolated until it is certain there is

no disease amongst them. Whether the store markets are closed or

not, I am certain that the best and safest policy for everyone requiring
pigs for fattening is to breed the young pigs needed on their

homesteads.

Poultry tick is still prevalent in the country bordering on the

Murray, and the Department has been endeavouring to eradicate the
disease. This appears to be no easy task, as the tick which infests

poultry is to be found in farm buildings, on palings, and often on
trees. It has been found, however, that the tick does not live upon
the fowls during the day time, but comes out from crevices and
attacks them at night. To keep poultry clean, tick proof fowl
houses should be erected. This would enable fowls to be kept
successfully, even although the homestead was infected. A bulletin

has been issued by the Department containing several plans of tick

proof fowl houses, and if the suggestions offered are adopted by
farmers, I have great hopes of yet seeing the poultr}' industry in

the Murray districts a flourishing one.

Viticultural Branch.
The viticultural industry of Victoria cannot be said to be ex-

panding at the present moment. The area of vines under cultivation
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is decreasing-, and tliere seems little desire on the part of vignerons

to make extensions.

I think the position can be explained. The Government gave

bonuses for the planting of vines, and all sorts, profitable and un-

profitable were planted, almost ever}" vineyard containing many
different varieties. Vignerons were new to the business in many cases,

and much inferior wine was consequently made. Phylloxera came and
effectually stopped planting, and is still responsible for much of the

shrinkage that is at present taking place. We are now, however, in

this position, that as many varieties have been planted it is con-

sequeijtly well known which are the most suitable and profitable in

the different disti'icts. Vineyards, therefore, Avill not be indiscrimi-

nately planted in future.

Phylloxera resistant stock is available in greater quantities than

the existing demand, and vignerons who cannot make good wine
can now as a rule sell their grapes to the larger growers who have

the necessary skill and better appliances.

Two things are needed for the future, viz. : suitable varieties

should be planted, and vignerons should be able to make and mature
good wine. To enable growers to comply with, these two conditions

the Department is giving assistance in both directions.

On my recommendation Mr. Burney, an expert cellarman, has

been engaged, and it will be his duty not to go about giving popular

lectures, but to continually move from cellar to cellar, staying, if

necessary, a day or two when needed to give advice and assistance in

making, curing, blending, and preparing wine for export. I have
great confidence that by this means much of the wine of the State

can be greatly improved.

As to re-planting vineyards, the Department is now in a position

to give any number of phylloxera resistant cuttings and rootlings to

those intending to plant. We have also had more grafted rootlings

this season than have been asked for. If I am right that these are

the two means by which the industry can be assisted, then the

Department is working in the proper direction.

During the year the Rutherglen Viticultural College will be filled

with boys who will be trained in all viticultural work, more especially

in grafting and raising phylloxera resistant rootlings, so that there

may ultimately be a good supply of trained laborers available for

employment by vignerons requiring assistance in skilled work.

Burnley School of Horticulture.

This institution has in attendance twenty-six pupils. An annual

fee of £5 is charged for tuition, and strange to say the numbers have
not decreased since a fee was charged.

The surroundings of the school have been greatly improved, the

garden being laid out with great taste under the direction of the

Principal.
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Mr. Luifmann's work does not eud with his duties at Burnley.

He has six experimeutal orchards under his care in various parts of

the State, and his popuhar lectiu-es and demonstrations are greatly

appreciated, so much so that he cannot tind time to lecture in all

centres where his services are desired.

Other Officers.

In addition to Mr. Knight's other duties he is busy in superin-

tending the inspection of exports other than perishable products, and
now that the Agent-General has arranged that the War Office will

accept the Department's certificate of quality as final, his work will

be even more important. One very simple idea of Mr. Knight's will

greatly assist in the sale of Victorian Algerian oats. For example, a

contract was let in South Africa for a large quantity of oats, the

agent arrived in Victoria to execute the order, but owing to the long

shape of Algerian oats very few could be procured of the required

standard—4U lbs. per bushel. Mr. Knight informed me that the

order was likely to go to New Zealand, but that if we passed the oats

through the barley awner which is usually attached to thrashing

machines he was sure we could raise the weight by two or three lbs.

per bushel, and so secure some of the order. This was at once tried,

and the result far surpassed expectations, the weight being raised as

much as 5 to 6 lbs. to the bushel by this simple process of clipping

the tails of the oats, at a cost of |d. per bag. An order of 100 tons

was secured and shipped, and now we are in a position to supply a

better, drier, and as heavy an oat as New Zealand, with a fair chance

of further orders.

Dr. Cherry has done good service on his lecturing tour in inducing

farmers to make better provision for their stock in winter. Numbers
of silos have been erected under his supervision, and when the good
results of his mission become apparent during this winter it is hoped
that the making of ensilage will become more general in future.

Dr. Brown, Inspector of foods for export, has, unfortunately, had
very little beef and mutton to inspect, but he is so constituted that

he cannot possibly be idle, his natural activity often leading him to

undertake work which other officers consider belong to their

branches. He was the first to discover swine fever, and declared

unhesitatingly that he was sure of his diagnosis. He has assisted

me in the management of the Labor Colony and has aided greatly

in preventing the spread of fowl tick.

Mr. Hawkins has been engaged to lecture upon poultry, their

breeding and management, and his services are very much in demand;
large audiences attend wherever he lectures, and good results are

already apparent I am very hopeful that through the medium of

instruction Victorian farmers will seriously take up poultry breeding
as a business, both for export and egg production.
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Poultry are one of the most important minor products of the farm,,

and there is money in them if properly attended to.

Forestry Branch.

The Forestry Branch was transferred to the Agricultural Depart-
ment a year ago, and I have, in addition to my other duties, acted as

Conservator of Forests during that period. I have now, consequently,

a good idea of the troubles that exist in that Branch. They are

princi]ially political. Everyone who wants a concession, or imagines

he has a grievance, approaches the Member for the district, who in

turn makes representations to the Minister. This makes it exceed-

ingly difficult for the Minister to prevent shrinkage, and even more
difhcult to increase the revenue. The fault lies with a number of

interested people.

The royalty charges are altogether too low, and are an infinitesimal

part of the ultimate price paid for sawn timber by the consumer. In
fact the charges are so low that it is not possible to obtain sufficient

money for the purpose of supervising the forests. It would be
absurd to expect the State to find the money for the management of

a Branch which ought to be yielding a substantial revenue. The
receipts at present are over £15,000 a year, and without much
difficulty these could be increased by £5,000 a year. A substantial

balance would then be paid to general revenue after providing for

the proper supei'vision of the forests. This is likely to be done after

careful enquiry has been made as to the position and circumstances

of each saw mill.

As to what might be done I will take two examples ; first, the

Healesville and Warburton districts from which comes two-thirds of

the sawn hardwood consumed in Melbourne. This timber, by a

general arrangement amongst the saw-millers, is sold at 8s. per
hundred feet super., and the net profit is 2s. 2d. per hundred feet from
timber from the Healesville district, and Is. 2d. for that from the

Warburton district. The sources from which I obtained this infor-

mation are reliable, and I am assured that this is an average profit

after paying for all expenses of conversion from the tree in the
forest, freight, cartage, commission, royalty, etc., etc.

The royalty charged by Government is only 2d. per hundred feet,

or one-thirteenth part of the profit on Healesville timber and one-
seventh on that of Warburton. It is therefore perfectly clear that if

double the royalty were charged the price of sawn hardwood need not
necessarily be increased to the consumer.

The second example which I will take is the abnormally low
royalty paid on red gum. In Victoria 5s. per thousand feet is the
royalty, whilst in New South Wales on the other side of the Murray 15s.

is charged. At onetime the Victorian royalty was 10s. per thousand,
and was reduced to 5s. when the Minister for Lands at the time was
member for the district where much of the red gum was cut. I

could give numerous other examples of low charges, but think this.
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is sufficient to show that the State is getting far less t'or the produce
of the forests than is fail" and reasonable.

I find that in a number of cases well timbered land has been
alienated. The State in these cases received 15s. per acre on long
terms, and the happy settler has been able to sell the timber without
any trouble or labour on his part for sums amounting sometimes to

several pounds per acre. This, however, is not the most serious loss

sustained by the State by improperly alienated lands. On account of this

alienation there is, sometimes, no means of access to portions of the

State forests, except through private property, and sawmillers have
to make ai-rangements with these proprietors, by paying amounts for

easement, which is more like blackmail than fair value, before the

State timber is available.

I found that the executive officers of the Forestry Branch had
done all they could, with the limited powers at their command, to

preserve the forests.

The foresters have more work to do than can possibly be done
thoroughly, and two inspectors cannot possibly supervise the work of

the forests. What is wanted is more revenue, which would provide
for the employment of a sufficient staff vested with greater powers to

prevent the waste of the present timber and protect the young forests

for the next generation.

If the protection of the forests be taken in hand at once there
need be no fear but that there is in the magnificent forest areas of

Victoria sufficient good timber for present requirements and forests

enough to provide timber for future generations.

There is no truth in the statement that we will be coiiipelled to

import in the near future. As time goes on a few small railway
extensions will doubtless be necessary, and some of the forest areas

near several of the mining centres will require to be temporarily closed.

Gum forests are easily managed and cheaply re-constituted. There
is generally sufficient seed to produce a new crop of timber, and where
this is wanting it is only necessary to collect the seed, scatter and
scratch it in on country suitable to the production of the variety of

timber required. Much can be done in young forests by thinning
out useless varieties of timber and giving the more valuable a chance
to occupy the ground. The laborious and expensive system of

planting necessary in other countries is not required in Victoria.

With proper conservation of the forests Victoria can look with
complacence upon the future, and with the full assurance that there

is enough timber for the present and future generations.

Labor Colony.

During the last financial year one of my duties has been to

superintend the Labor Colony. As a rule this establishment has cost

the country £4,000 a year—£2,000 was always provided on the
Estimates and an additional £2,000 or thereabouts was provided on
:the Supplementary Estimates.
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During the year just closed no money was required to be provided

on tlie Supplementary Estimates, and there is a substantial sum to

credit in the bank. The same amount of relief has been given, that

is, all destitute men who have made application at the town office

have been sent to the Colony.

It is only natural that men will not go to the Colony unless they

are almost starving, as they are at first paid only Is. 6d. per week with

board and lodging, and seldom get more than 2s. 6d. Consequently

they do not go there unless compelled by circumstances, and as soon

as possible obtain work outside.

I consider this an excellent institution for the unfortunate, and as

good for the State as for the individual.

I have caused private and independent inquiries to be made on
the Colony, and find that men often arrive there without having had
food for 24, and in some cases 48 hours, and they are in such a weak
condition that they require one or two days to recover.

Although the farm is not under the direct administration of the

Department of Agriculture, yet the Department is so much in touch

with it that it will be possible to carry out experimental work
which will be beneficial to Gippsland, while some of the experiments

will be useful to the whole of the State.

There is a dairy of 50 selected cows which have been culled from
the original herd. Experiments in feeding, housing, and rugging
are being conducted ; and the best crosses for dairying purposes will,

I hope, be definitely established by exact experiment. The first cross

between the shorthorn and pure bred Jerseys, Ayrshires, and
Holsteins will be fed and milked under the same conditions, and
the relative values of the different crosses for dairy purposes will be
determined by keeping a record of their milk, besides tests being
frequently made of their butter yield.

The best breeds of fowls for export and laying purposes are being-

procured, the eggs of which will be sold at a' moderate price to

farmers desirous of improving their stock of poultry.

Numerous grasses have been sown, and I hope to conduct the

establishment as an experimental farm at very little cost to the

State.

The "Journal of Agriculture."

The Journal of Agriculture of Victoria has had a chequered career.

It was first published in January, 1902, and appeared monthly until

September, 1902, when, owing to drastic retrenchment, its publication

was stopped for seven months, apjDearing again in May, 1903. It

was then decided, in the interests of economy, that it should only be
published every two months, and that a charge of 2s. 6d. be made for

the six issues in each year. The farming community have only
responded moderately, the subscriptions not being so numerous as

they might be. The Journal, however, is a necessary adjunct to the

Department, as it contains a record of the work of the various officers,.
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and anyone who does not read it cannot fully appreciate what the
Department is doing. There the results of experiments are faithfully

recorded, and there is hardly any material in the Journal which is not
original, comparatively few papers being copied from other periodi-
cals, and these only because of possessing special importance. Let
me commend the Journal to you and ask you to subscribe. When
officers do good work they are naturally glad to know that an account
of that work has been read by those in whose interests it has been
undertaken.

Agricultural Education.

You are aware that agricultural education has been entrusted to

a Council. The form this education has taken has been that of

establishing two colleges, one of which, that at Dookie, has been a
success both as a college and an experimental farm. I maintain,
however, that what is of more immediate service to the agricultural

community is the education of the farmers already engaged in farm-
ing and their sons who are working with them, rather than the
education of prospective farmers. The sous, in many cases, of those
not at present engaged in farming may ultimately never take to the
business.

The Department of Agriculture has for years had officers on the
staif, whose duty it has been to give single lectures on agricultural

subjects to meetings of farmers held under the auspices of agricul-

tural societies. This work although useful and interesting cannot be
called very educational, as the information given in one lecture does
not lead to a better understanding of the next.' To meet this diffi-

cnltj' I have had classes of instruction for farmers and farmers' sons,

extending over several weeks, held during the last two winters, and
this winter the classes are more popular than ever. Seven centres
have been selected, namely, Nhill, Warragul, Tatura, Benalla,
Wodonga, Rushworth and Wangaratta, and the average attendance
will exceed that of former years, possibly 50 students per class. The
Department has made no special effort to form classes this season, as
the agricultural societies offering to secure the necessary number of

students to form classes have been sufficient, and all that could
possibly be attended to with the officers available for giving in-

struction. This method of instruction has come to stay in Victoria,^

and will extend over the whole of Australia. Enquiries have
reached me from other States, and it is only a matter of time
before Australian agriculturalists will realise that this is the best
method of instruction for the greatest number which can be had at

the least sacrifice of time and money. However excellent this system
may be, the winter season as a rule is the only time farmers and their

sons can devote their days to lectures and study.

To meet all demands for classes during the winter months the
Department would require to maintain for a whole year a staff of
lecturers who would work for three or four months only, or depend
on picking up suitable men for the work during the winter season.
Engaging men specially can be done to a small extent, but if it were
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attempted on auy large scale failure would be the result. I have,

therefore, after a great deal of consideration and after consultation with

Dr. Howell, who is now supervising the work of the lecturers, matured

a plan of keeping them employed throughout the year, and I think

there is every chance of making this scheme a success. To organize

the matter thoroughly it wo-uld be necessary to form an Educational

Branch of the Department of Agriculture, with a chief officer who,
besides teaching, would make all necessary arrangements and have
the teaching staff under his control.

The method I propose is to hold evening classes of two weeks'

duration at farm houses. The numbei- of farmers attending at any
centre to be from 10 to 12, and the classes to be held all the year

round except in the winter time, when the officers would be engaged
at the farmers' classes held in the townships, as is being don^^ at

present. If this system is to succeed, the co-operation of leading

farmers in every district would be necessary—those who would lend a

room for the purpose and invite their neighbom^s to attend.

The lectures would be held in the evening, say one and a half

hours' lecture and half an hour devoted to asking and answering
questions. Four lecturers would be required, one of whom would
arrive on a Monday and stay three days lecturing and discussing

such subjects as manuring suitable to the district, tillage, rotation of

crops, and kindred subjects. On the fourth day he would leave for

another centre, say 20 miles away, and would be replaced by an officer

competent to lecture on farm stock, their breeding and management.
In two days the second lecturer would leave, being replaced by a third

who might lecture upon poultry, the best breeds to be kept for export

and laying purposes, the management and feeding of poultry, &c.

Two days later this lecturer would be replaced by a fourth who would
lecture on other agricultural subjects. The covirse of instruction at

this particular farmhouse would then terminate after ten days'

instruction. Four classes would be in progress at one time in farm-

houses sufficiently far apart to prevent overlapping and yet near

enough for the officer to reach the next centre and lecture on the

same day. It will be at once seen that the success of such a scheme
depends very largely on the patriotism of the leading farmers, as it

is not everyone who has a room that would accommodate ten or twelve

farmers and who would be willing to give that room up for two hours

each evening for two weeks. As to the lecturers, they would find

their way to the nearest township after the lectures were over—to

cycle eight or ten miles on a summer evening would be no obstacle.

I would not like the scheme to fail from any idea that it would be
necessary to offer hospitality to lecturers. I should be glad to hear
from farmers who are prepared to give a room for farmers' classes,

and that at least ten farmers are prepared to attend for two consecu-

tive weeks.

I propose that these farmhouse classes should be tried in August,
when the farmers classes held for a month in townships are finished

and the officers are available to do the work.
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Conclusion.

I have intentionally not given you an exhaustive report on the

wo]-k of the De])artment as this would be impossible in a short paper;
besides full details will be found in the Jour^ial of Agriculture and
the numerous Bulletins that have been issued during- the year, I

have however given a short review of the work which is being done,

pointing out in which direction it is advisable to work in the

immediate future with the money which is likely to be available.

Greater schemes would mean more money, consequently we must con-

fine ourselves to what is possible.

Speaking generally, I consider that a Department of Agriculture
can better advance the interests of an agricultural community by in-

struction than by any other means. A knowledge of facts, scientific

and practical, in connection with a man's business is a great aid to his

success. To teach boys in a school and students in a college is of course

a simple jn'oblem, but how to instruct an agricultural community,
each member of which is busily employed both bodily and mentally
with his everyday work, is a difficult problem. If this could be done
by distributing printed literature, then Victorian agriculturists oiight

to be well educated already as the weekly papers are full of useful

information, and interesting articles fi'om all sources are published in

their pages.

A Chair of Agriculture at the University would be useful in

educating men who would afterwards become lecturers and officers of

the Department of Agriculture, but farmers' sons would never attend
in any great number, and I am afraid that those who did would not
return to the plough.

Agricultural colleges do not meet the wants of those who cannot
spare the time to attend. The only method, so far as farmers are

concerned, worth spending money upon, is that in which the teacher is

sent to those requiring to be taught. Consequently as long as the
Department of Agriculture is under my control, I will forward this

method whenever there is an opportunity.

The next important function of a Department of Agriculture is

the carrying out of a vigorous and extensive system of experimental
work in connection with all agricultural industries so that facts useful

to the farmer may be established. Indeed, teaching without the

knowledge gained by experiment is often misleading. Results of ex-

periments in Europe and America used as a basis of instruction would
be utterly useless here. Of what use would instruction in manuring
be without the knowledge that has been gained in Victoria during
the last five years. If a chemist who was not in possession of this

knowledge came to Australia and analysed your northern soils, he
would tell you that you must apply nitrogen and that such small
quantities as 50 to 75 lbs. of superphosphate would be quite valueless.

Yet we know that he would be wrong in both instances.

If we are to instruct the farmer we must have facts, and these
facts can only be got by experiments. I will therefore forward
experimental work whenever possible.
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The Victorian Department of Agriculture is an excellent one of

which the agricultural community may well be proud. It will, I

am certain, compare favorably with the Agricultural Departments

of other States, and I can assert that this State does much
more through its Agricultural Department for the farmers than the

Agricultural Department of England does for farmers in the old

country. We have many highly qualified and enthusiastic officers

working harmoniously together, yet straining every nerve to make
their respective Branches a success.

What is required is to give heads of Branches sufficient assistance

in men and money, so that the community may reap the full benefit

of the intelligence and training of the excellent staff of officers who
form the Department of Agriculture.
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REPORT OF THE CHEMIST FOR AGRICULTURE.

F. J. Hoivell, Ph. D.

The work of the branch for the year under review reveals a strik-

ing expansion in all the lines of its former activities, as well as new
developments in directions independent of these. The extended
period of training in the methods of agricultural chemical analysis,

which the younger analysts have now experienced, has at length

placed at my disposal a number of assistants sufficiently well equipped
to engage in that specialization of work which must form part of the

future activity of the branch. Although outside demands for

lecturers, capable of explaining on the platform the various relations

of chemistry to agriculture, have diverted a number of my officers

fi'om laboratory work, the loss to the branch in one direction has

been counterbalanced by a gain in, I hope, the other, for it has
given the farmer an opportunity of forming, from personal observa-

tion, opinions of a number of capable young men who have been, and
still are, very poorly remunerated for the important duties they are

carrying out. Although there has been shown this increased activity

in the lecturing on agricultural chemistry on the part of my analyti-

cal stalf, the output of analytical work has considerably exceeded the

returns of former years ; while covering at the same time a number
of investigations requiring considerable skill and experience in the

operations involved.

The Various Lines of Work.

The work of the branch embraced :

—

(1) Analytical operations of the laboratory.

(2) Investigations in the field.

(3) Instructional duties in various country centres.

(4) Clerical duties.
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The analytical work was carried out under the supervision of my
managing analyst, Mr. Scott, acting under my directions. In addi-

tion to tlie analytical operations of tlie laboratory, a large amount of

microscopic and biological work, necessary to supplement chemical

enquiries, was undertaken by my biological chemist, Mr. Price.

The field operations were controlled by 10 field officers, specially

trained for the work, and also acting under instructions from the

office. The educational duties were largely placed in the hands of

Mr. Lee assisted by Mr. Robertson. These officers were directed to

take over the management of the short agricultural classes, the

supervision of which the Director had placed in my hands. The
clerical work which has shown a very marked increase for the year

was carried out by Mr. Hatton, assisted by Mr. Hassett. I shall treat

of the different lines of activity undertaken by the branch in the

order in which they appear above.

I. ANALYTICAL WORK.

The number of samples received during the year and their

classification are given in the following list :

—

LIST OF SAMPLES RECEIVED FOR ANALYSIS 1903-4

Manures
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SOILS ANfD SUBSOILS.

Of the Soils and Subsoils Received :

—

4 samples were received from the Public Works Department
6 ,, ,, ,, Entomologist's Branch

82 ,, „ ,, farmers
189 ,, ,, ,, experimental fields

281

WATERS.

The \Vaters Included.

141 samples for sanitary analysis and
determination of pollution through
dredging

9 samples for stock purposes
2 ,,

boiler and locomotive use
44 ,, butter washing purposes
3 ,, use in irrigation

1 ,, mineral springs

3 ,, detection of poisons

203

Of the Waters Received :

—

141 samples were from Victorian Water
Supply Department

44 samples were from the Dairy Branch
2 ,, ,, Stock Branch

16 ,, ,, farmers

PLANTS AND VEGETABLE PRODUCTS.

These included ;

—

8 samples of preserved fruits

fresh fruits

233
404
34
2
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STOCK FOODS.
These included :

—

112 samples of miscellaneous fodders and fodder plants

6 ,, silage

7
1

4
18

148

bran
pollard
meals
cakes

MINERAL DEPOSITS.
These included ;

—

3 samples of marl
3 ,, pipeclay
8 ,, supposed phosphatic deposit
2 ,, limestone

16

MISCELLANEOUS.
included :
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SUPERPHOSPHATES.
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NITRO-SUPERPHOSPHATES.
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The average percentage, taking 47 samples of superpliospliate,

of 18*18 per cent, water soluble and 1'99 citrate soluble pbosphoric
acid, as disclosed bv analysis, is striking evidence of the high
standard of quality reached by this class of fertilizer.

The nitro-superphosphates contain too large a percentage of

insoluble phosphoric acid, and too small a percentage of nitrogen, to

secure a similar position. They are, in many cases, mixtures of

superphosphates and bonedusts depending for their small content of

nitrogen for that contained in the added bone. Where invoice

certificates have been given, it was found that the guaranty of

nitrogen was below the figures actually found. The bonedusts may
be considered a fair average sample, although samples have been
sent in, by individual farmers, of an exceedingly low standard.

Samples for the Determination of Unit Values.

There is at present, no law making it compulsory for manure
manufacturers and importers to send to the Agricultural Chemist
samples of manures, together with the prices demanded for the year.

A number of merchants, however, do this voluntarily, and from this

list an attempt is made to calculate the unit values of the different

fertilizing ingredients. As the list, however, is by no means
complete, the figures cannot be regarded as anything more than
approximations, and the Amending Manure Bill, already introduced
to Parliament with the intention of remedying this, makes it com-
pulsory for all vendors to send in samples each year.

The following list gives the results of the analysis of 45 samples
sent in voluntarily :

—

SUPERPHOSPHATES.
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NITRO-SUPERPHOSPHATES.
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NITROGENOUS MANURES.
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Soils.

The bulk of soils received at the laboratory were those taken by
officers from the unmanured plots of the manure test fields. The
object of the analysis of such samples is the co-ordination of field

results with those of laboratory investigations. It is thought that

such a system mighty after a few years of such work, offer data, which
will allow of the expression of more definite opinions on the manurial
requirements of soils sent in indiscriminately. The falling off in

samples sent in by farmers is accepted as a satisfactory indication of

the effect produced by the numerous field tests. It is a rarity now to

receive a sample from the Northern areas, where field experiments
have demonstrated, so conclusively, the almost universal deficiency of

phosphoric acid as the only question requiring immediate considera-

tion. The more recent experiments on the soils south of the Dividing
Eange will help materially, to reduce the number of samples sent in, in

the future, from that portion of the State, and leave time for more
attention being given to the examination of samples from experimental
areas.

Watebs.

The greater number of water samples were from the Water Supply
Department, partly for sanitary analysis, and partly for the determina-
tion of the effects of dredging operations on the pollution of various

supplies. The bulk of the remaining samples was received through
the Dairy Branch, and were sent in to secure opinions on the suit-

ability for butter washing purposes. Although the samples from the

Water Supply Department considerably exceeded in number those

received during the preceding year, the advisability of a considerable

extension of this class of work, in the direction of a more regular

periodic examination of all supplies, has not been lost sight of. If

provision were made for a more systematic examination of supplies

throughout the year, and were continued for a number of years, a

mass of valuable data would result, of great assistance in the inter-

pretation of results. The tendency eveiywhere is to attach too great

a value to the isolated analysis, and too small an importance to the

long continued and regularly conducted examinations. The neces-

sity for providing for an expansion of work on the part of the chemist,

in this department also, should be recognised. An energetic irriga-

tion policy in the Northern districts opens up the possible presenta-

tion of numerous problems for the chemist's attention. The high
saline content of most of the Mallee soils especially, suggests the

desirability of a chemical survey of the sub-soils included within the

area. By injudicious systems of water application, disastrous results

may follow, as evident in the earlier experience of Mildura. It is not

possible, in the space at my disposal, to give the results of the year's

analysis of country domestic water supplies. As, however, informa-

tion on the condition of the butter factory supplies will probably have
some interest for producers, the results of a few investigations in this

direction are repeated. The list contains samples on which a com-
plete sanitary analysis was conducted. In the remaining cases either

a partial or complete mineral analysis only was required.
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Vegetable Products.

The most important items under this heading were the jams,

jellies and pulps, collected and sent in by officers responsible for the

inspection of this class of export products. The jams, which were
taken by Dr. Brown from the stock of seven of the largest manu-
facturing firms in Melbourne, were subjected to a comprehensive
chemical and micro-chemical analysis. In addition to the determin-

ation given below, tests for the presence of preservatives, artificial

sweetening materials and colouring matters, were also carried out.

In the case of three firms, there were two brands of the fruit product

sent in, corresponding to first and second quality. In the case of the

second quality, the label on the tin in most cases bore in prominent
letters the name of one particular fruit, and beneath this, in small and
inconspicuous characters the words " and other pure fruits," which
were not specified. This appeared to indicate that the intention of

the manufacturer was to convey the idea that the quality had not been
decided by the use of an inferior sample of the main fruit, supposed
to form the bulk, but had secured the designation of the lower grade
through not being composed entirely of the one fruit. The use of

small letters can however only be regarded as misleading ; and it

should be made compulsory to state on the label the name of the

fruit or fruits added. The (|uality also, apart from a particular brand,

should be stated. Micro-chemical analysis revealed the fact that in

some instances, the bulk of the material was by no means composed of

the fruit bearing the prominent letters on the label, but that this in

cases formed a small portion ; and that the main body was made up of

admixtui'es. Certain chemical reactions also suggested that the fruits

forming this admixture were, in cases, of an inferior quality. The
samples which were classed by the collecting officer as first quality

jams, were of a high standai'd and free from such defects. A chemical
analysis of 188 satnples gave the following results :

—
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Home-made Samples.

At tlie time of making the examination of the jams, it was not
possible to obtain all of tlie fruits for preparing corresponding pro-
ducts of known purity to serve as laboratory standards of reference.

Where these failed, samples of domestic manufacture, however, were
obtained. In this manner, using known quantities of water and added
sugar, a fairly complete list was secured which, until opportunity is

afforded of a more desirable form of preparation, may be regarded as
meeting for the time being the desired purpose. As Bigelow points
out however, " There is little value in a comparison of jams made from
different fruits, by taking as a basis the amount of any constituent
present, as the variation is too great," In the home-made samples
the amount of sugar u^sed, probably exceeded that used generally in

the factory. Boiling also, in the case of watery fruits, is usually con-
tinued in the home beyond the time usual in the factory. The higher
solid contents generally, of the hnnie-made samples are explained by
these two causes.

The Microscopic Examination.

The presence of pi-eservatives, starch, glucose, and certain other
adulterants, may be revealed in a fruit or vegetable product by
chemical analysis alone, but chemical analysis will not disclose with
any certainty, the presence of inferior fruit or vegetable pulps, seeds,

etc., in a jam. For their identification we have to depend upon the use
of the microscope. The identification implies however a knowledge of

the microscopical structure of the fruits themselves. Through the
presence of certain characteristic histological features in the various
fruits, it is possible to make these sei've a diagnostic purpose in the
detection of admixtures. The most recent work with this object, is

that by A. L. Winton, of the United States. His published results

have assisted largely in the microscopic examination of all the jams
which was carried out by my Biological Chemist, Mr. C. A. Price.

The work of Bigelow, Chief of the Food Laboratory of the United
States Department of Agriculture, furnished in a large degree also

the methods of examination generally employed. The photographs
showing some of the characteristic features of the fruits are the
work of Mr. Price.

Mr. Price's Report.

Mr. Price in his report states :

—

" Of the 138 samples of jams and
jellies, first quality, which were examined, only two samples, black-
berry and red currant jelly, were found to contain fruit other than
that mentioned on the label. None of the samples were found to

contain any of the preservatives generally used. Tests gave no
indication, with the exception of two instances, of added starch, or
agar-agar or other gelatinizing matter. Attention was given to the
colour and general appearance of the fruit products under examiua-
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tioii, and the results of the investigation may be summarized as

foHows :

—

Found adulterated with other fruit ... 2

Good colour and appearance ... ... 121

Fair appearance ... ... ... 8

Colour somewhat indifferent ... . . 7

Adulterated with starch, agar-agar, etc. ... 2

Preservatives used ... ... ... nil

With respect to the second quality jams, the added fruits were
found to be composed of either apple, pear, plum or quince. Three
samples only, out of the 56 examined, were found to contain preser-

vative. The results of the examination may be summarized fas

follows :

—

Jams containing Boric Acid.

Diamond plum ... ... 4*0 grains to the lb.

Magnum Bonum . . . 6'79
,, „

Easpberry and other fruits 8*45 „ „

The Other Added Fruits Were
Pear ... ... ... in 11 instances

Apple
Peach and Apple
Quince
Pear and Apple
Plum
Orange
Pear or Quince
Without added fruit ...



MICRO-STRUCTURE OF JAMS.

Fig. 1.— Hairs of Raspberry. Fig. 2.^Hair Prickle of Gooseberry.

Fig. 3.— Seeds of Raspberry.

Fig. i.—Couipounti Bodies in the Currant, Fig, 5.

—

Sclerotic Tissue of Pear.





MICRO-STRUCTURE OF JAMS.

Fig. 6.— Sclerotic tissue ot (,)iiince. Fig. 7.— Fibro-vascular tissue of Melon.

Fig. 8.—2. Seed of Blackberry. 3. Seed of Curi ant. i. Seed of Gooseberry.

Fig. 9.—Fibro-vascular vessels of Apricot. Fig. 10.—Fruit-pulp cells of Apple.
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ZINC AND
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ANALYSIS OF FRUIT PULPS.
For Shipment to EUROPE.
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with regard to the determination of the moisture percentages, and the
composition generally of all fruits likely to be exported in the pulped
condition, will be resumed during the coming season.

Butters for Export.
Seventy-one samples of export butter, representing as many

different factories, were sent in for analysis by Mr. Orowe. Forty
eight of these samples were submitted to a detailed analysis with the
view of determining general characteristics. The long time inter-

vening between the date of a Victorian butter leaving the factory and
being placed on the London market, suggests the necessity for other
considerations than those obtaining, where the product is offered for

consumption a few days, or a little more than a week after leaving
the hands of the producer. A low percentage of curd is a point
which perhaps, deserves special consideration in the case of Australian
butters. In the following table, the moisture and boric acid content
of 71 samples are given. In 48 samples of this number, the fat and
curd in addition to this have been given. The soluble contents of

the residue remaining after the extraction of fat, together with the
insoluble ash, were also determined in 48 samples, and gave an
average percentage of 1'88 and '04 respectively. The results of

the analysis of the product of the various factories placed in

Mr. Crowe's hands the means of advising as to the faults observed,
and suggesting necessary alterations to raise the standard of quality.

BUTTERS FOR EXPORT.
No. of
Sample.
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BUTTER FOR EXPORT (Continued).

No. of

Sample.
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The Adulteration of Honeys.
The most common adulterants of lioney are glucose, cane sugar

syrup, and tlie inverted cane sugar. The presence of glucose is a

matter of easy detection. The detection of cane sugar presents also

very little difficulty ; but the question of an intentional addition as

an adulteration is complicated by the absence of definite knowledge
as to how much a genuine article should contain. The particular

flora, and the artificial feeding of the bee are responsible for large

variations in this direction, as evident in the composition of some of the

Californian honeys. As invert sugar enters largely into the composition

of a pure honey, the known limits of the quantities, naturally present in

unadulterated samples, are the only sure guide to the expression of

opinions as to the genuineness or otherwise of a sample in this

direction. With respect to cane sugar, according to Wiley, it is a

rare thing to find a genu.ine honey containing more than 4 per cent,

of sucrose, but there are undoubted instances of pure honeys very

considerably exceeding these figures. A sample of honey, supposed

to be adulterated, was submitted to this laboratory for investigation

by a gentleman engaged commercially with the article. The results

of the examination indicated that an opinion might be ireely given

unfavorable to its purity. A number of other samples however sub-

mitted by the same gentlemen, and guaranteed as pure and unadul-

terated, gave in instances, returns corresponding closely with the

supposed sample. According to Wiley's statement, a pure honey will

rarely show, measured as degrees on a cane sugar scale with normal
sugar weight, more than —2U ; although a greater number than this

may not, he states, be conclusive of adulteration, it may well be

looked at with suspicion. The results of the analysis of the samples

sent in gave the following figures :

—

HONEYS.
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commercially as unadulterated, are not so. The high acidity and
traces, in two instances, of a certain acid, suggest the form sophisti-

cation may have taken. All the samples showed the presence of

pollen grains. The matter appeared sufficiently important to justify

attention being given to it, and the subject will be fully investigated

at the appropriate period.

The Analysis of Stock Feeds.

A large number of stock feeds was submitted to examination^

principally microscopic, for the detection of possible adulterations.

These samples were obtained from manufacturers and importers, as

well as in the open market. The microscopic examination revealed

in instances, admixtures of materials of lower feeding value with the

brans and pollards. In a sample of linseed meal sent in by a Geelong
farmer, adulterations in the shape of rice husks were also determined.

A chemical analysis of a number of more concentrated feeds was
also carried out. The following figures give the result of the

examination of the more important of these :

—

Moisture .

.

Ash
Protein

Crude fibre

Nitrogen, free extract

Ether extract
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The discussion of these tables, as well as others obtained from the
analysis of the same crops at different stages of maturity than those
here given, will be more appropriately undertaken in the report
dealing specially with the forage experiments. The analysis was
made on the air-dried sample. The figures given as original moisture,
represent the averages of a large number of plants.

Different Varieties of Mangolds.

There were five difl:ereut varieties of mangolds in each forage
field established. They were grown side by side and under the same
conditions as the beet. The yields obtained from each variety, and
the results of the full anaylsTs, will be given in the report on the
forage experiments at present in course of preparation. In addition
to the full analysis, however, a number of separate sugar deter-
minations was made of the dressed roots from each variety with the
following results :

—
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Remarks on the Analytical Work Generally.

Sufficient instances have been brought forward to indicate the

scope and the lines of analytical work undertaken by this Branch.

Contemplated legislation, with respect to the adulteration of foods,

will of necessity increase the demands made upon the Branch in the

future. There is at present in the laboratory a staff of young-

men trained to a specialization of work in this direction, and

I take the opportunity here of bringing under notice the

industry, enthusiasm, and ability which during the year have been

strikingly apparent in one and all. My special thanks are due to my
managing analyst, Mr. Scott, who by a .

rigid system of checks,

constant supervision, and duplicate determinations by analysts work-

ing independently, has obtained the accuracy and thoroughness in

manipulation, on the part of the juniors, which have so favourably

influenced outside manure firms, that probably more than £100,000

worth of material is bought and sold, solely on the analysis of the

Agricultural Chemist.

The analytical staff is made up of the following officers :

—

Name.
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II. INVESTIGATIONS ON THE FIELD.

The experimental Held tests formed an important part of the year's
operations. They embraced fertilizer trials, forage crop experiments,
and beet experiments from a sugar producing point of view. There
were 97 hav and grain fields and 102 forage crop fields established on
as many farms during the year. The fertilizer tests proper were
confined to hay crops in the South, and grain crops in the North.
The methods of conducting these co-operative tests, and the
results, are given in Bulletin No. 13, which has just been published.
The hay manuring tests covered a wide range of experiment
ncluding :

—

1. The effects of applications of phosphoric acid alone.

2. Of phosphoric acid and potash.

3. Of phosphoric acid and nitrogen.

4. Of phosphoric acid, nitrogen and potash.

6. The comparative effects of different forms of nitrogenous
manures with phosphoric acid alone, and in com-
bination with phosphoric acid and potash.

6. The effect of light, heavy and medium additions of a
nitrogenous manure to medium dressings of super-
phosphate.

7. The effect of light applications of a nitrogenous manure
to light applications of superphosphate.

8. The comparative effect of equal quantities of the three
forms of phosphatic manure, viz., superphosphate,
Thomas phosphate and bonedust.

9. The comparative effect of equal quantities of Thomas
phosphate and superphosphate in combination with
the two forms of nitrogen, and the two forms of

potash.

10. The effect of equal quantities of sulphate of ammonia
with the sulphate and chloride of potash.

11. The effect of equal quantities of the chloride of potash
with nitrate of soda and sulphate of ammonia.

Forage Crop Experiments.

The forage crop experiments included trials with 26 different

crops. The system will be explained by reference to the plan of

the field.
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It will be seen b}^ the plau that the field also included a fertilizer

test for each crop. The area naturally, is too small to give an

absolutely correct idea of the yields which might be obtained under
ordinary field practice. Taking the average, however, of the returns

of the various sections of a large number of fields, valuable indications

are obtained as to soil deficiencies and special crop requirements, and
in this direction nothing more Avas expected from the experiment.

The most valuable knowledge, however, which the experiments have
furnished, is that of the wonderful adaptability of the soils of

Southern Victoria to an extremely wide range of crops of great pro-

ductive power. The dairyman has now in his power a selection which
will provide a continuous supply of fodder, practically throughout the

whole time he will need it. These results can only be properly dealt

with in a separate report. The work has necessitated a great amount
of labour, both in the field and office. Before sending out, the vitality

of all seeds was tested and the weight of the bushel determined. The
amount for each plot was accurately weighed, and the di'ill so ad-

justed as to complete the exhaustion of the seed box on reaching the

last foot of the last row. The ground was well prepared before

sowing, and manures carefully applied to line on the different sections.

It was the weighing, however, which entailed the heaviest work. On
a complete field there were 208 sections. The heavy crops on some
of the plots necessitated as many as four and six separate weighings

with the Avery scales to a single section. Each field ofiicer engaged
in this work was provided with a number of blank forms for filling in

returns, and containing the directions t-) be observed. The following

applies to some of the earlier maturing crops :

—

RESULTS FROM EXPERIMENTAL FORAGE CROPS, (Millets and Rape).

Name of Crop.
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The Quantity of Seed Sown and Germinating Power.
As tlie report on the results of the forage experhneuts will scarcely

be out sulficiently early to assist the farmer sowing in the coming-

spring, the few facts at present available are given in this report.

It is at all times advisable that the farmer before sowing, should test

the germinating power of the seed he intends to use. This is easily

carried out by keeping 100 seeds- between moist flannel in a warm,

place, for a few days, and afterwards counting the number which has

sprouted. The number will give the percentage. He will regulate

the quantity he sows according to this percentage. The table below

gives the quantity of seed of a high germinating power usually sown,

the percentage of the germinating tests of the seed used in the

experiments, the quantity of such seed used, and a few other facts.

The yields of most of the crops sown under these conditions have not

yet been worked out.
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DIRECTIONS FOR GROWING BEET.
The Soil.

Any soil on which a good crop of maize or potatoes can be produced might be
considered capable, under proper conditions, of producing a good crop of beet. The
typical soil, however, may be described perhaps as a good sandy loam.

Manuring.

It is quite probable that most of our suitable soils contain as yet sufficient natural
fertility for the production of a good beet crop. Should the use of manures be resorted
to, nothing should be attempted without preliminary experiment should show the
necessity of it, beyond the use of phosphatic manures only, such as superphosphate or
Thomas phospate. Farmyard manure where used should not be applied directly to

the beet crop, but may, if the soil requires it, be given to the preceding crop. It is not
desirable to sow beet on freshly' broken grass land ; it might follow wheat or some other
cereal crop.

The Preparation of the Ground.

The autumn preparation of the land for the beet, or the mangold, or carrot, is

usually a ploughing to a depth of 8 or 9 inches, followed by a subsoiler which will

loosen the soil to the depth of 6 or 7 inches more. At the present time it is not advised
to go beyond ploughing deeply. The soil is then reduced to a perfect tilth. It is

desirable that a final thorough scarifying of the ground should take place immediately
before the sowing of the seed.

Planting of the Beets.

The beets may be either planted by hand or a small Planet Jr. or other hand drill.

Where the drill is used it is usual to sow from 12 or 15 lbs.; in hand planting a less

quantity will be found sufficient. The condition of the soil determines the depth of
sowing the seed. In a dry soil with little probability of early rains, a depth of i^ inches
might be recommended, while half an inch would be found sufficient in a soil in a moist
condition. The plants are afterwards thinned to eight inches apart in the rows.
Wider planting produces a larger and coarser root, but one without the sugar purity
and value of the smaller root.

Cultivation of the Crop.

The first cultivation should be commenced as soon as the beets are plainly dis-

cernible in the rows. The cultivation on small areas, up to a few acres, could be
carried out by a small hand wheel hoe or by the ordinary hoe. The first cultivation

IS shallow.

Thinning of the Plants.

This is the most important operation in the growth of the crop, and to delay the
work beyond the suitable stage in the life of the plant means in most cases the failure

of the crop. The process of thinning should take place as soon as the beets show four

(4) leaves, and after the first cultivation has been carried out. With the rows at 18 or

20 inches apart, a desirable distance for the best results, a strong plant should be left

at every 8 or 10 inches.

The roots will probably show the maximum sugar percentage in February or

March, according to the season and locality. In many localities the crop, if left in the

ground through the winter, increases a great deal in weight, and consequently gives a

very large bulk of fine fodder relished by all classes of stock.

The Trouble Involved in Growing the Crop.

The trouble involved in growing the crop is put forward as a serious objection, but
such an objection is not well founded. The crop requires certainly some attention, and
timely thinning and proper cultivation are essential to its success. A considerably
better crop in feeding qualities than the mangold, the carrot, the turnip, and other root

crops, its milk producing and fattening powers, fed under proper conditions, must
sooner or later make it a warm favorite with our dairymen in a large portion of

Victoria, and its many fine qualities will be found to more than compensate for the

labor expended in its production.

FRED. JNO. HOWELL,
Chemist for Agriculture, etc.

Agricultural Laboratory,

440 Lonsdale Street, Melbourne.
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CIRCULAR LETTER SENT PRIOR TO HARVESTING THE CROP,

Agriculturai- Laboratory,

440 Lonsdale Street,

Melbourne, 17th March, 1904.

Dear Sir,

I hope that the beet seed you received from me last spring has done well. I

should naturally like to know the results of the experiment. Seed was sent out last

year by me to more than 400 farmers. Inquiries are being daily received as to the

treatment of the crop, etc., ana as it is impossible for me to reply to each individual, I

am forwarding you a few particulars by circular letter.

The beet should be now fit for feeding. The yellowing of the leaves will be the first

indication of the crop having reached maturity. It is the practice of many of the

Maffra growers to allow the crop to remain in the ground through the winter, pulling

the roots as required. This practice appears to be adopted in preference to digging

and storing. There is an increase in the weight of the crop, with in many seasons,

not a sufficient decrease in the total sugar per acre to condemn the practice for feeding

purposes.

It is a mistake to think that the beet can be fed in very large quantities and ex-

clusively to dairy cows. It is too fattening for that purpose, and would produce troubles

in other directions. It should be fed in conjunction with some dry food. The practice

of many of the experienced Maffra growers is to feed in a pulped condition in com-
bination with chopped hay or straw. Much better results in the feeding of the roots

will be obtained by giving in a pulped condition. The roots, owing to their large

content of solid matter in comparison with the mangel, are hard on the teeth of the

cattle, and are objectionable in other ways. A pulper or slicer costs little, and will be

found to be a valuable adjunct on any dairy farm. I am forwarding reprints from a

French work which will give an idea of the form of both a slicer and washing machine.

It will be found essential to wash the beets before feeding to stock. In the early

autumn this crouble might be avoided, but after the first autumn rains, the beet throws

out a number of small fibrous roots, and certain soils adhere very badly to these. The
washing machines are simple in construction and might be made on any farm. The
principle in each case will be readily understood by examining the diagrams. A port-

able form is to be preferred as the roots can be readily moved to a position most
convenient for washing. The stationary form is the simpler in construction, and
consists of a perforated trough falling back on hinges in a tank partly filled with water.

The beets are placed in the perforated portion, and after contact and stirring with

water are tipped out by raising the handle of the trough.

This information is given to assist the farmer in the handling of a crop, which,

while entailing a little more trouble in growth and preparation than the mangel, sur-

passes that crop considerably in its content of solid matter and nutritive value. With
a few trivial adjustments, many of the objections raised to the adoption of the crop as

a fodder will, I think, disappear. Fed with judgment all stock, especially pigs, will be

found to do well on it. To lessen the cost of labor, ploughing out the roots instead of

digging is advised.

I should like to have your opinion on the beet as a food for stock.

FRED. JNO. HOWELL,
Chetnist for AgricuUitre, etc.
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BEET SLICING AND WASHING MACHINES.

1. SLICING MACHIIME 2 PORTABLE WASHING MACHINE.

3. WASHING MACHINE.

The Collection of Soil Samples.

Field officers received instructioiis to take samples of soil and
subsoil from the uumanured plots of all fields established during the
year. The soils have been taken for the purpose of chemical and
mechanical analysis. It is thought that this co-ordination of field
experiments with laboratory investigations will in time aiford data for
expressing definite opinions as to the manurial requirements and
adaptabilities of soils, where at the present we are at tnnes, limited to
conjecture. The following instructions, practically in Whitnev's
words, were furnished to each officer :

—
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DIRECTIONS FOR TAKING. SAMPLES OF SOIL.

Having selected the spot in conformity with the instructions conveyed in the ac"

companying letter for collecting the samples with a spade, remove all grass, leaves or

litter from the surface, and dig a hole like a post hole 24 inches deep. Scrape the sides

clean, and notice the depth at which the change of color occurs between the soil and
subsoil. Take a sample of the soil above this by cutting oft^ a slice of soil down to the

change of color about 6 or 8 lbs., and mi.x this thoroughly together. Fill one of the

small bags with this well mixed soil, tie it securely and label it with such information

as will serve to identify it when it is received in the laboratory. Then clean out the

hole again, and scrape the sides so as to get rid of every particle of the top soil, and
take a sample of the subsoil in like manner by cutting down a slice of the subsoil and
thoroughly mixing it together, so that the sample shall contain particles of the subsoil

from immediately below the top soil to a depth of at least 24 inches Put the sample of

subsoil into a separate bag, tie it securely and label it. If there is no apparent difference

between the soil and subsoil, take a sample of the soil nevertheless to a depth of 6 inches

from the surface, and a sample of the subsoil from below this to a depth of 24 inches,

and put them in separate bags as above. If the character of the subsoil materially

changes before the depth of 24 inches is reached, a separate sample of this changed
material should be taken, and the depth noted at which the change occurs.

The Officers engaged in the Field Work.
The field officers engaged in the work have left a good name

behind them at the farms co-operating in the experiments. They
have carried their duties out conscientiously^ and have shown zeal

and industry in all their actions. I recognise how greatly the success

of such work depends upon the tact and general conduct of officers

towards the farmers they are brought into frequent contact with.

The officers engaged in the work were :

—

T. J. Castle Geo. Swift W. M. Jones

E. S. Hill P. R. Whelan Wm. Dowie
A. J. Whelan D. Hutson
Jas. Robb H. Winne

In addition to these officers my young laboratory assistant, Mr.
Leslie Bidstrup, cai'ried through the duties of an independent field

officer, and was at times allotted a directing supervisory power over
the work of the officers. The necessity of a scientifically trained man
to directly supervise certain phases of the field work has been
recognised by me, and Mr. Bidstrup entered the field with a view of

securing a training in field operations in addition to his knowledge
of laboratory practices.

III. THE EDUCATIONAL WORK OF
THE BRANCH.

The expansion of the educational activities of the Branch during
the year has been a most marked one. This has principally been due
to the prominent part my officers have taken in the short agricultural

classes initiated by the Director. 201 lectures have been given by
officers of the Branch during the year, and engagements at present

entered into will necessitate the delivery of 103 more prior to the end
of September. Seven centres have been visited, and a course of

agricultural lectures given, extending over a month in each.

The officers engaged in this work during the yeai from the

Agricultural Laboratory were :

—

F. E. Lee C. A. E. Price H. Dowling-
R. M. Osborn W. C. Robertson E. Trend

"

P. S. Garnsworthv
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Mr. Lee lias, in addition to 74 lectures delivered at the classes,

given 40 addresses before many different Horticultural and Agricul-
tural Societies. The Director placed the supervision of the classes

in my hands. The management of the classes in the different centi-es

was allotted hj me to Mr. Lee, and after his departure from each
centre, the same duties during the last half of the course were per-

formed by Mr. Robertson. Both of these officers have by great tact

in their dealings, and unremitting interest in their duties, secured an
all round good opinion. Mr. Lee had found his opportunity in the
preceding year for establishing his position with the farmer and the
colleagues he worked with. The present year has seen Mr. Robert-
son's success in a similar direction. The able services of other well

known officers of the Department without my Branch, as well as

specialists from outside institutions, are a matter for comment from
the Director and will receive consideration from his hands. A special

report on the classes as a whole will be prepared by Mr. Lee.

The Creation of an Instructional Class.

The heavy demands made upon the time of the officers of the
Branch in carrying out these duties, has forced upon me the recog-
nition of the necessity of forming a purely instructional division

within the Branch; laboratory duties would not then be interfered

with. A further development of the Director's idea, by extending
the instruction to the farm itself, would render possible the con-

tinuous employment of such officers. The scheme has been put
forward by the Director to have night fireside lectures at some well

equipped farmhouse, at which the sous of neighbouring farmers might
assemble for two or three hours during the evening. This would not

interfere with the day work of the farm, and would thus obviate one
of the objections sometimes put forward by farmers.

IV. THE CLERICAL DUTIES.
The heaviest work of the Branch has undoubtedly fallen upon the

clerical staff. The scope of the work embraced by this report will

convey some idea of the heavy duties of the clerical staff. There
are two officers only for the perfoi-mance of the whole of this work,
which is increasing at a very rapid rate. The total outward papers

last year numbered 11,825 as compared with 7,174 the preceding

year. An increase of officers of the clerical staff, and better remuner-

ation of the services of those at present engaged, can with justice be
demanded. Mr. Hatton, and his assistant, Mr. Hassett, are both
recotumended for favorable consideration in this direction.



850 Agricultural Journal of Victoria.

REPORT OF THE VEGETABLE PATHOLOGIST.

D. McAlpine.

Each succeeding year witnesses the continuous expansion of the

work of this Branch, for while many investigations are being con-

tinued on the lines already laid down, fresh ground is constantly being

broken in the direction of increasing the variety of our products,

improving their quality and introducing the best and most recent

methods for combating disease.

The details concerning many of these measures which tend to

increase production and diminish losses have already been given in

the Journal of the Department, so that it will only be necessary here

to state the principal results of the year's operations.

I.—Experiments.

These have principally been conducted in connection with the

various cereals and the grasses suitable for fodder, while such

important diseases as rust, take-all and smut in wheat, black spot

and bitter pit of the apple, have been specially dealt with.

Variety Tests.

Cereals.—A number of varieties of wheat, oats and malting barley,

including the Garton varieties, were selected for further trial as the

result of the previous season's tests. They were sown at Nagambie,
Rvatherglen, Leongatha and Port Fairy, the latter place being chosen
mainly to test their rust-resisting qualities. As a result several were
found sufficiently promising to be sown this season in one-acre plots,

and of the Garton varieties there were retained among others :

—

New Era wheat, Abundance oat and a two-rowed and six-rowed

malting barley.

Hops.—The Californian hop-sets imported last season and found
to be suited to our conditions were also tried at Leongatha. Samples
of the hops grown there have been submitted to a leading hop
merchant, and he reports :

—" I find them a good sample and fine

strong quality hop. If picked at the proper time, that is when quite

ripe, we venture to say they would produce a first-class and saleable

sample of hops and a great improvement on the hops hitherto grown
from Victorian and other plants."

Geasses foe Fouder.

Some of our best native grasses are being cultivated and the seed
of the well-known wallaby and kangaroo grasses have been saved, so

that by means of well-selected and properly matured seed it may be
possible to improve them.
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The United States Department of Agriculture has also supplied a

great variety of seeds of grasses and forage plants, and altogether

about 100 varieties are being tested at Rutherglen, Leongatlia and
Port Fairy. Several seasons are required to test them thoroughly
both as to their growth and their suitability for different districts,

but so far Rhodes grass fChloris abyssinica) may be mentioned as

yielding abundant fodder and standing the summer heat and winter

cold very well.

Treatment you Diseases.

Rust in, Wheat.—Experiments have been continuously carried on
for over 1 2 years, with the object of obtaining rust-resisting varieties

by means of selection and crossing. One such wheat, Rerraf, was
distributed to about 400 farmers and the great majority of them
found it to possess this quality, while varieties grown alongside were
badly rusted and the yield consequently diminished.

Take-all and White-heads in }]lieat.—For over 50 years the cause

of this disease has been the despair both of practical farmers and
scientists in Australia, but it has now been conclusively proved to be
due to a fungus (Ophioholns graminisj . Experiments are now under
way for testing the best methods of treatment, and a detailed plan of

the various measures being tried was given in the last (July) issue of

the Journal.

Stinking Smtit.—Comparative experiments were made with several

steeps for the seed, and formalin proved to be the simplest remedy.
A leaflet has been issued giv^ing full instructions as to treatment.

Black 8j)ot of Apple and Pear.—In some fruit-growing districts

the past season has been the worst experienced for many years, owing
to the ]jrevalence of this disease, brought on by the late spring and
summer rains. But where spraying operations were properly carried

out the success was very marked.

.The life-history of the fungus has been carefully studied, because
of its important bearing on the time of spraying, and it has been
found that over 90 per cent, of the fruit may become infected even
before the petals have all fallen. This shows, what has been fully

borne out by experiment, that the first spraying with Bordeaux
mixture should be given just as the first few blossoms begin to

expand, and if this one spraying is thoroughly done, it is all that is

required, except in a very wet summer. When a second spraying is

given it should be applied just when the fruit has set ; but witli some
varieties this second spraying has a tendency to burn the fruit unless

done with the greatest care. In other parts of the world growers are

recommended to spray as many as four or even more times, but the

experience here proves that one spraying at the right time is generally

enough, while more than two are quite unnecessary and needlessly

expensive.

Bitter Pit.—Experiments with various manures and dressings have
been carried out at Pakenham for the last two seasons on the Sturmer
variety of apple, which is known to be liable to this disease, but in

the absence of a definite development of the disease no satisfactory



852 Agricultural Journal of Victoria.

conclusions could be drawn. The experiments are being repeated for

a third season and also duplicated in another district.

Dr. Bull, Bacteriologist of the Melbourne University, reports as

follows regarding specimens of apples affected with bitter pit sent to

him for bacteriological examination :

—
" My examinations of apples

forwarded on March 28th were largely of a negative character as

regards the causal relationship of micro-organisms to the diseased

portions. Microscopic examination failed to demonstrate the presence

of any specific form of organism, and bacteria were for the most part

very scanty. Very few organisms developed on gelatine plates, and
those present were principally moulds and chromogenic air organisms.

It may be of interest to note that the specimens of apples have been
kept in a cool room at a temperature varying from 32 deg. to 45 deg. C.

since March 28th (four months). On examining them this morning I

found that most of them had completely softened and were covered
with a copious growth of moulds, mainly PeniciUium glaucum. Several

of them, however, although in direct contact with rotten fruit and
copiously powdered with mould spores from adjacent apples, were in a

perfectly sound condition except for the presence of the original

diseased spots. The noteworthy thing was that the original disease

had not progressed. If the conditions were due to bacteria per .se, it

is extremely probable that under such favourable conditions for

pathogenic action and re-infection all the apples would have been
destroyed. The apples which survived were Jonathans and a large

green apple with mottled red streaks (label lost). Several New York
Pippins were fairly sound."

II.—Plant Diseases.

During the year, 1,179 specimens were received for investigation

and report, not only from Victoria but from every other State of the

Commonwealth. Most of these specimens are of such a nature that

they require to be examined microscopically, and in addition a report

furnished as to the best methods of checking the disease. This

entails a large amount of correspondence, and the laboratory work
involved is hardly appreciated by the grower. In connection with

take-all alone, thousands of wheat-plants in all stages of disease had
to be examined microscopically and then experiments carried out to

prove that the fungus was the cause and not a consequence of disease.

The diseased plants forwarded, represented every branch of the

agricultural industry in its widest sense—farm, fruit, vine a.nd market-
garden crops—in addition to numerous native and ornamental plants.

With a limited staff one can only devote special attention to the more
important, and during the coming season potato diseases will be
thoroughly investigated. New and improved varieties are being
introduced, and treatnaent of the soil and the seed will be given for

the principal potato diseases described in my last annual report.

•

III—Publications.
In addition to the articles which have appeared in the Journal,

bulletins have been issued in connection with " Take-all and White-
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heads in Wheat/' " Two New Fungi Parasitic on Scale Insects/' and
a leaflet on " Treatment of Bunt of Wheat and Smut of Barley." A
new and revised edition of the bulletin on " Black Spot of the Apple "

has been prepai^ed, giving the latest experiments in spraying.

A work on the Eusts of Australia is now in the hands of the
printer and will shortly appear.

The Linnean Society of New South Wales has continued the
publication of " Australian Fungi, New or Unrecorded/' and Decades
III., IV., v., VL, VII., VIII. have been published.

IV—Miscellaneous-
Distribution of Cereals.—Under instructions from the Director,

who has taken the very practical method of introducing into general
cultivation new and improved varieties of cereals by supplying
quantities to applicants at cost price, I have attended to the distri-

bution of the following varieties :

—

Wheats.—Garten's New Era Wheats.—Marshall's No. 3
Rerraf Early Para
Bobs Oats.—Abundance
Fan Garton's No. 5
Majestic Barleys.—Garton's No. 1

Gluyas Standwell
Dart's Imperial Eclipse
Nhill Wheat Brewer's Favorite

By this means it is hoped that by well selected seed and growing-
varieties which have been found by actual trial to be suited to the
district, the standard of farming may be raised and the average yield

of the State increased.

Nitrogen-fiixing Bacteria.—A supply has been received from the
U.S. Department of Agriculture, and it is being tested how far their

addition to poor soils will affect the growth of leguminous crops and
increase the yield.

Green-manuring.—The Sour Clover (Melilotus indicaj im])orted
from Arizona, U.S.A., has already been grown in the Goulburn Valley
and gives indication of being a satisfactory winter-growing green
manure for orcliard purposes. It is being further tried this season
at Rutherglen, among the vines as well as in the orchard, and promises
to supply economically plenty of humus to the soil, which is the great
want of our northern districts.

Journal of Agricvlt'ure.—The editing of this j)ublication also

devolves upon me, and necessarily much of the work in connection
with it has to be done after the duties of the day have been attended
to. There is plenty of scope for experimental and laboratory investi-

gations of diseases of plants, apart altogether from such extraneous
work as the Journal involves.

It only remains to state that my assistant, Mr. G. H. Robinson,
still continues to devote his best energies to the work of this Branch,
and in every department of its activity gives loyal and efficient aid.
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REPORT OF THE ENTOMOLOGIST.

C. French, F.L.8., F.E.8.

lu submitting my report for tlie past year I have the honour to

state that the work in this branch is increasing rapidly, the past and
present seasons being specially favourable to the development of

insect pests of every description, the number of specimens sent to me
for identification and report being largely on the increase.

Reports.

Reports on the following subjects have been furnished, viz. :

—

" San Jose Scale," " Mistletoe on Forest Trees," " Onion Diseases at

Drysdale," " Banana Question," " South African Eegulations," " St.

John's Wort," "Caterpillars at Labour Colony and Elsewhere,"
" Proposed Dipping of Fruit-cases," "Codlin Moth," "Root-borer,
etc.," "Prosecutions in Markets," and on a number of minor subjects.

Correspondence.

The correspondence connected with this branch, although much
similar in point of matter to that of last year, is on the increase, no
less than 4,283 letters having been entered in the letter-book, but
this number does not include the whole of the official correspondence
with the head office, much of the latter, for the sake of economy, not
being recorded excepting in the copying book kept for the purpose,
and the same degree of punctuality in replying to correspondence of

all kinds is most rigorously observed, and friendly intercourse with
fellow workers in many parts kept up with the usual mutual benefits.

Literary Work.

In literary work the principal has been the contributions by myself
to the Journal of Agriculture, and only the fact of great pressure of

work has prevented further contributions to this useful publication.

I am pleased to say that the foi-mer edition of 9,000 copies of Part I.

of my work on the Destructive Insects of Victoria has been exhausted,
and a further edition of the same sanctioned by the Hon. the Minister
of Agriculture. It is a matter of pleasure to myself that so large a

number has, at a satisfactory price, been disposed of, also that the
demand for Parts II. and III. is still good. The plates and a portion
of the MSS. for Part IV. are well under way, and a large number of

inquiries for these have already been made. Contributions have also

been made to the Government Statist's Report for the year 1902, and
will be continued.

Investigations and Experiments.

Through the kindness of Mr. Roeding, Fresno, California, a
number of Blastophaga, or " Fig Wasps " were introduced for
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purposes of caprification, but owing to some unfortunate blunder on
tlie part of some one in America the parcel was detained, and when
the insects reached me they were quite dead and decomposed. Mr.
Roeding has kindly promised to send a further supply, so we may
hope for a more successful venture.

The root-borer experiments have proved that trapping in itself is

insufficient to stamp out this pest, and although a reward has been
offered for the best means of exterminating the insects, no real

practical solution of the trouble has as yet been brought under notice.

The root-borer is one of our very w^orst pests, as for years the growers
were unaware of the cause of the trouble, and when this was found
out, in most cases, the badly affected trees were either dead or dying,

the grubs in the roots being most difficult to treat successfully. This
matter is receiving our best attention.

The grasshopper-fungus tests have been followed up, and my
suggestion as to making a small charge for the material has made a

large difference in the number of tubes applied for, the number of

tubes sent out during the present year being 842, and the amount
received for same £36 6s. So far the letters received as to the value

of this important discovery continue to be most satisfactory. The
tubes on the present occasion have all been prepared at the chemical

laboratory over which Dr. Howell presides.

Experiments on the San Jose Scale with lime, sulphur and salt,

are still being carried out. A new material placed on the market in

the shape of "red oil" gives promise of excellent results.

The peach aphides, both kinds, have not been so bad as in former
years, the constant treatment having had a very marked effect, the

peach crop of last season having been an exceptionally heavy one.

I regret to say that the onion land in many parts of the rich

Drysdale district has still resisted our efforts to free same from the

eel-worm, although the experiments carried out demonstrated that

the wire-worm and other pests ot a caterpillar nature could be
destroyed by means of gypsum, sulphate of iron and other materials.

The experiments will be continued, and we trust with some success,

as these valuable lands must be treated until rid of these pests.

Further experiments for the eradication of the St. John's Wort
have been made, and now that a sum of money has been granted for

the purpose, we hope to be able to state what we have found to be
the cheapest and most effectual methods of treatment. It is satis-

factory to know that this plant can be permanently destroyed by
means of certain chemicals, and the pviblication of a pamphlet, with
coloured plates and methods of treatment, has been authorized and is

now in course of publication, this for broadcast circulation amongst
country municipalities, farmers, graziers. State schools, etc. Dried
specimens of the ])lant have been sent to most of the municipalities

throughout the State.

Lectures upon various subjects have been delivered by the field

members of the staff (inspectors under the Vegetation Diseases Act)
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and liave been well attended, one member of my staff having been
selected by tbe Director as lecturer to the farmers.

Museum of Economic Entomology and Ornithology.

The valuable collections in connection with the above have been
largely added to, much of the material by myself and assistant, also

by the acquisition of small lots purchased, the principal of the

specimens being 100 species of American Coccidai' or scale insects,

as also some insect-destroying birds. The rearing by myself of the

moths belonging to the caterpillar attacked by the singular fungus

fCordycepsJ is one of the most important of entomological matters, as

is also the discovery of a new scale-destroying fungus (MicroceraJ by
my assistant, C. French, junr., the latter plant having been described

by the Vegetable Pathologist.

Visits from 100 teachers in the Education Department, 60 Veteri-

nary College pupils, the Science Society, and 50 members of the Field

Naturalists' Club, help to show the increasing interest taken in

practical work of this kind, as at most of these visits lecturettes

were given, the nature course having now been established on a firm

basis.

Library.

The latest additions to the library have been several of the

valuable American reports as well as those of the other Australasian

States and publications of the Linnean and other scientific societies.

The publication by Professor Wallace, of Edinburgh, of the memoirs
and correspondence of the late Miss Ormerod, whose writings are

familiar to all entomologists of note throughout the world, will be
hailed with pleasure by all workers in the line of which the late

distinguished lady was so eminent an exponent, and owing to the

liberality of the Department a copy has been added to the library of

this branch.

Exhibitions.

Recognising the importance of making the work of this branch
known throughout the State, showy and instructive collections have
been sent to the following shows :—Royal Agricultural, Geelong,

Nhill, Buln-Buln, Exhibition (Melbourne), Bendigo, etc. These
exhibitions, which are under the supervision of Mr. J. Knight and
his assistants, attracted large numbers of people, and now that a

suitable building is to be erected for the purpose and the exhibits

themselves largely added to, it is hoped that even much larger and
better displays will in the future be forthcoming.

Vegetation Diseases Act.

The necessity for introducing some amendments in the above Act
has been patent, the number of successful prosecutions of negligent
growers having increased. The Act is being administered firmly, but
owing to the past season being, as before stated, favourable to the
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increase of botli insect and fungus pests, a considerable amount of
leniency has been exercised, especially in tlie case of fruits exposed
for sale in markets and sliops.

Inspection of Orchards, Nurseries and Gardens.

I regret having to report that for this work the number of
inspectors is too few, one of the latter having resigned and another
temporarily placed in charge of the operations connected with the
eradication of the St. John's Wort, the latter being a work of grave
importance ; and in place of the inspector who has resigned, another
has been appointed and is expected to shortly enter upon his new
duties. At Mildura an inspector has been appointed and a portion of

his salary contributed to by the Department of Agriculture ; this new
departure, owing to the extent and comparatively isolated position of

the settlement being absolutely necessary.

Some indication of the extra work entailed upon the few inspectors
may be gleaned from the fact that according to the Report of the
Government Statist the area under orchards has increased at a rapid
rate, and in 1902-3 consisted of 45,885 acres, the latter being the
area of orchards cultivating fruit for sale, and in addition to the above
there are no less than 5,976 acres laid down in private gardens grow-
ing fruit for home consumption.

Inspection of the nurseries still continues on a satisfactory basis,

this being one of the most urgent portions of the inspectoral work.
These nurseries are inspected every six months, and when found clean

and free from disease are passed by the visiting inspector and a
certificate to that effect given. The system of nursery examination
has been very successful, especially in the United States, and it should
be equally successful here. It is to be hoped that the other Australian
States may soon follow our example, as it is in the nursery where the

real danger lies, and it is from such places the distribution of the

San Jose scale and other serious pests has invariably been traced.

During the year 1,931 certificates have been issued by this branch,

the number of packages of plants exported under our certificate being
3,637.

The work of destroying old and worn-out orchards, mostly relics

of land boom times, continues and no pains will be spared to get rid

of this nuisance, as well as menace to the grower, be he growing for

sale or otherwise.

Fumigating and Treatment of Used Fruit-Cases.

Plants and cuttings coming into Victoria from foreign parts or

from the other States are fumigated at the Burnley Gardens, that is

if a certificate of same having been treated at the port of shipment
does not accompany the consignment, and even then we reserve to

ourselves the right of examination, and, if found necessary, insist

upon the double fumigation. In the North-Eastern districts many
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orange and lemuii orchards have beeu treated by means of the cyanide

gas, the tent being available to those applying for it. Owing, how-
ever, to the capricious changes in our climate, the results have not

always been qnite satisfactory.

The necessity for dipping, i.e., scalding, used fruit-cases appears to

be plainer than ever, as it is largely through the agency of these cases

that the grubs of the codlin moth are distributed. The matter is

under immediate consideration, the trouble being in working out a

scheme for the proper treatment of a large number of cases with a

minimum of inconvenience to the grower. Dipping the cases is of

the greatest importance, but on a large scale extremely difficult, for

the reasons before stated, to carry out in a practical manner. We
hope shortly to be able to solve this question.

Miscellaneous Insect and Bird Troubles.

The grasshopper pest having been successfully tackled, it remains
for this branch to devise some practical means for the suppression of

the caterpillar plague so much dreaded b}^ the farming community.
These caterpillars, several kinds, have been treated in both book and
pamphlet form. The trench system on large areas, and the food
poisoning by means of arsenic, bran and treacle for small buildings

have been tested and found to be quite satisfactory.

With regard to the probable introduction of " fruit flies," there

appears to be a grave and increasing danger, no less than 14 larvae

of the Mediterranean fruit-fly having been found in one Mandarin
orange taken from one lot, which was promptly condemned. This
consignment had been sent from Maryborough (Queensland) and had
not been fumigated, and if it had been so treated the results would
probably have been the same, as the cyanide would be unlikely to

affect grubs inside any fruit.

Whilst on the subject of the fruit-flies especially, I desire to point

out that the inspection here is as perfect as circumstances will permit,

but that the said inspection will keep out the fruit-flies, the enemy to

fruitgrowers most of all to be dreaded, is impossible, and I take this

opportunity on behalf of myself and staff to point out this fact to the

Department and to the fruit-growers of this State. There is but one
of two evils, either to prohibit all citrus fruits and bananas, in fact

all soft fruits, from certain outside sources, or to take the risk of

introducing these pests into our State, and as I mentioned previously,

this matter is of the gravest importance and should have the best

consideration of all concerned. As showing the importance of our

banana and orange imports, it may be mentioned that during the

past year the value of the former was no less a sum than £81,700,
and of the latter £68,000, this being the lowest estimated value.

The arrival of an enormous quantity of rice, 130,586 sacks, badly
infested with the larvae of the " dried-flour moth " (Epliestia kuhi-

nellaj , has given us some concern, but as this rice is to be converted
into starch we have allowed it to be treated under our supervision.
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The grain sent from India and other countries is very dirty, and
should be fumigated at the port of shipment. This is important.

The Knglish starlings, after having driven off most of the small
insect-eating birds, are increasing with extraordinary rapidity, and if

some prompt and decisive measures for their destruction be not soon
taken the fruit-grower has a serious time before him. I consider it

my duty, as one in charge of the branch, to draw attention to this

matter, which is of great urgency.

Examination of Imports and Exports of Fruit, Plants

and Grain.

In the table devoted to imports, and compiled by Inspector Turner
who is in charge, it will be seen that no less than 653,(589 bunches of

bananas were imported during the year, out of which number 59,849
bunches were condemned either on account of the presence of fruit-tly

larvae or as having become heated on the voyage, the refuse being
either towed outside the Heads by means of barges or given to the

cow-keepers, who have, under our supervision, to steam all fruit before

carting away.

The following report of Inspector Turner will furnisli a correct

idea of the amount of fruit inspected and of the large amonnt of

clerical work involved thereby :

—

IMPORTS AND EXPORTS OF FRUIT. PLANTS AND GRAIN.
Inspector Turner reports :—The returns for the year ending June 30th (see under

Statistics), compared with the previous year, show an increase in tlie amount of fruit,

plants and grain inspected under the Vegetation Diseases Act and a falling off in the

number of packages from extra Australasian ports. This is satisfactory enough, but

the large decrease in the number of packages exported from Victoria, nearly 200,000,

requires explanation. This decrease may be attributed to two causes, the first being
the severe drought of the preceding year and the second the imposition of a charge for

the services of the inspectors. When this fee, charged upon exports only, was imposed
exporters immediately ceased to call for inspection and their products were sent away
without the usual certificates. The work of the inspectors was then confined to such
fruit as was sent to the ports where a certificate is necessary. This has involved extra

clerical work, which, added to the particularly heavy amount of supervision over
disposal of condemned fruit, has taken up the time lost. The export of fruit to London
was considerably lessened by the hailstorms of the early part of the season and the

keen competition of the Canadian stored apples. A serious falling off in the South
African trade demands investigation

: the number of cases sent there last year (1903)

amounted to 15,250 cases, while this year the number was only 440 cases.

The announcement that the Government has set aside a sum for the erection of a

shed at Port Melbourne for the protection of fruit for export should give satisfaction to

those exporters who have suffered long from the effects of exposure to weather and
pillage.

Other matters, such as the proposal to erect a plant for treating second-hand fruit-

cases, the results of ^prosecutions for offences against the Vegetation Diseases Act., etc.,

are dealt with elsewhere by Mr. French.

It is my pleasurable duty to thank those who have again con-

tributed to either the library or the museum, also those of the

inspectors who have assisted in field work, l)y lectures and ex-

periments.
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REPORT OF THE CHIEF INSPECTOR OF STOCK.

/. B. Weir.

As will be seen by attached reports received from the various

district inspectors and summaries of the various ojBBcers on the border
stations, the prospect from an agricultural and pastoral point of view
is decidedly bright and cheei-ful. From no single source comes a

disheartening statement, all bear witness that a record season is in

store. Truly the prospect of such a season cannot bring back to life

the l)leaehed carcases of those poor animals which perished during
the ill-fated years which we have passed through. The dominant
note from all quarters is that the land is understocked, but this will

have its compensating benefits, as the surviving animals will have the

choicest of pasturage on which to recoup their strength, and the

young stock, in addition to being the progeny of hardy animals, will

be enabled to build up strong, hardy, sturdy frames from their having
abundance of choice feed. The grass lands will profit by the light

stocking, as a great deal of the herbage will have had a chance to

seed, and thus replenish after the severe trial which had been imposed
upon it.

Horses seem to have been particularly free from disease, but few
cases of string-halt have been recorded. In some localities, strangles

assumed a malignant form, but the losses were few.

Cattle-

It is to be noted with pleasure that our herds are, taken as a
whole, showing a decrease in the number affected with tuberculosis,

and this, too, despite the heavy strain dairy animals have upon them
in producing milk There appears a desire on the part of dairymen
to improve the system of management, by studying the comfort of

their animals. This all tends to improve the health of the animal and
the wealth of its owner. As might be expected, there were but few
cases of actinomycosis recorded, and when the case was an aggra-
vated one the animal was destroyed. Of anthrax only two cases were
recorded during the past half-year, and twenty-two cases of

pleuro-pneumonia, all of which were confined to one class of country.

A¥hen delay was experienced in stamping out an outbreak, it was
due to the fact that improper virus was used ; at present all

seems well, as no outbreak has been reported for some time. But
few cases of impaction have been reported. ' From a few quarters

cripples are reported—pasture deticiences and close breeding are

the important factors which tend to produce this condition.

Sheep.

There have been a few reports received of trouble among sheep,

which, upon investigation, have been traced to fluke and hydnemia

—
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hv^ev I'ot. With ;i summer suck as the past, this is uot to be
wondered at, aud the absence of these worries among their Hocks for
a few years had caused some owners to think they were a thing of the
past ; while to others it came as a revelation to find their })astures
were the cause. In connection with tluke, Dr. Cobb, of the N.S.W.
Department of Agriculture, favours the assistance obtained from
ducks or other birds which devour the host, which the lluke inhabits
in an intermediary stage after passiug from one sheep in the form of

ova, before they are taken up in the larval form on the pasture by
other sheep. This would no doubt be a very simple and efficacious

method of destroying a number, but owners should place licks, con-
taining salt, sulphate of iron and lime, in different parts of the
paddocks in which the animals are grazing so that they could have
free access to them at any time. This would at least prevent either
lluke or water rot obtaining mastery over the animals. Maggot liy

has caused some trouble to ewes in the Swan Hill district, as also on
some parts of the South Australian border ; from which latter

locality weauers are also reported as suffering from worms.

Swine.

As will be seen by reference to the reports of the district

inspectors, swine fever has again manifested itself. Fortunately, how-
ever, while the losses have been very sev^ere on some places where the
disease existed last year, the various inspectors have been enabled to

keep it in hand, and thus preventing its spread by restricting the
movements of the pigs from such places and the enforcement of strict

quarantine on the piggeries. In connection with the stamping out of

this disease, Mr. Cotlier pays a deserved complimeut to those salesmen
in i\\Q Western district, who absolutely refused to allow store pigs in

their yards unless they were able to vouch for their health ; from
Warrnambool comes similar news. In fact store pigs would not be
yarded, while from Ballarat comes a message of similar import.

This shows a genuine feeling on the part of these gentlemen to assist

the Department in its eiforts to stamp out the disease. Were ownei's

themselves animated by a similar desire the rest would be easy, but
as it too often happens, when a pig dies on the premises of many of

them, no time is lost in putting the others into the market, so that

some one else may lose money by purchasing that which the vendor
knows is diseased.

Reports.

The various district and border inspectors of stock report as

follows :

—

Waernambool Dj strict.

Mr. Haines reports :—During the last six months I have been
engaged in inspecting and quarantining cattle for pleuro-pneumonia

;

inspecting pigs and dairy and other cattle in various portions of my
district, in part of which anthrax was supposed to have broken out,

but which on investigatiou proved without foundation. I have
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furtlier made diligent enquiry re the number of remount liorses likely

to be available for army purposes.

The dairy cattle inspected numbei-ed 29,oU7, and of these three

Avere slaughtered and three isolated for disease. Of cattle other than

dairy 14,460 were inspected, of which five were found diseased, three

were isolated, and two slaughtered. No poultry tick exists in my
district. During the past six months, I am happy to state, my
district has been almost free of disease in stock other than pigs—an
(_»utbreak of swine fever occurred in April, but owing to strict inspec-

tion and quarantine of premises being effected, and no store pigs

being brought into market, thus preventing movements from farm to

farm, the disease is nearly at an end. No cases have been found or

reported for nearly a month. Tuberculosis and actinomycosis seem
to be getting less prevalent, owing in a great measure to more care,

and destruction of affected animals by owners, and to a better class

of cattle being used for dairy ])urposes, together with the exercise of

better judgment in the selection of the bulls. Eickets and cripples

are still bad on my western border. Abortion has been prevalent in

some dairy herds near Warrnambool, but the usual antiseptic pre-

cautions when adopted, appear to have stopped it. But one outbreak

of pleuro-pneunionia occurred during the past six months ; this was in

some Queensland bred animals, the disease developing shortly after

their arrival in the district, and twelve died. The remainder of the

mob were inoculated, and no further deaths occurred. The owner is of

opinion these cattle contracted the disease through the medium of the

railway trucks in which they were carried in South Australia.

The best favoured breed of dairy cattle in this district seems to

be a cross between the milking strain of Shorthorn with the Jersey

or Ayrshire
; pure Jerseys seem too delicate for this climate. The

average yield of milk per cow is 400 gallons per annum.

Plenty of rain has fallen, store stock are in good condition, and
there is every prospect for stock unless exceptionally cold weather
sets in. The country being understocked, feed is abundant. The
best native grass on the cattle stations appears to be kangaroo grass.

Artificial grasses adapted with best results are : Rye grass and clover

for good rich land, and cocksfoot for rough hilly country.

Among sheep but few deaths are reported, and all inspected

seemed very healthy. Lambing returns good, although in some
localities spells of very cold weather killed a good many young lambs,
l^ips containing arsenic, mixed with soft soap or pearl asli, considered

best as they destroy the ova as well as the ticks or lice. Lucerne in

the opinion of many owners is considered to prevent impaction in dry
seasons, hence it is much favoured as a summer food. Irrigation is

not practised in this district.

The last outbreak of swine fever in this district was of a very
virulent form.

Geelong District.

Mr. Cother reports :—The latter part of the past summer was
exceptionally moist, consequently instead of the grass dying off, as
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usual in most of tlie Western district, it remained green until autumn.
Notwithstanding- the abundant su])ply, graziers are of opinion that it

has not been so nutritious as in normal seasons, which, I tliink, may
be attributed to the excessive moisture having forced the growth.
The grass may be said to be water-grown, and hence lacking in the
nutritive properties that it would have if the usual process of spring-

growth and summer ripening had taken place. Although such a
season appears to be beneficial, it may be at the expense of the
following year, in that the forced and weakened growth results in

seed deficient in germinating ])ower. This, with the failure of the
autumn rains and sudden advent of severe cold, has clouded the
prospects for the winter. Fortunately for graziers, however, hay is

plentiful and cheap and stock can be hand-fed cheaply, creating a
demand that Avill be very acceptable to the numerous holders of large

stacks of hay.

Stock generally are in good condition and remarkably free from
disease. Fat cattle are plentiful and cheap for this time of the year.

Sheep remain at a high price and are not likely to come down,
although the demand for store sheep has slackened lately, the

uncertainty of the season probably being the cause.

The past summer has been a remarkably good one for the growth
of fodder crops, maize especially, samples of which have been
exhibited reaching to a height of 12 feet.

Actinomycosis, contrary to my expectations, has not been so

prevalent, due probably to the barley grass not ripening as in normal
seasons.

It is my pleasing duty to report a great falling off in the number
of cases of pleuro-pneumonia in the Western district, which have
been so few that it may be said to have been almost extinct.

The herds continue to show a diminution in the number of cases

of tuberculosis also, it being a rare thing to see an advanced case.

Three localities have been visited with outbreaks of anthrax this

year, the source of infection in each instance being obscure. None
of the farms previously affected have had a recurrence, a result

mainly due to the measures taken to stamp out the disease.

Lung-worm in sheep has given some trouble, but ticks and lice

have not been so much in evidence. Stringhalt has not been very
troublesome, a few isolated cases only coming under my notice.

Exercising vigilance in preventing the spread of swine fever has

occupied most of my time of late. There has been no recrudesence

of the trouble at any of the originally infected farms, and those cases

that have occurred were introduced from other districts. I am certain

of getting it under control if no " foreign " pigs (as they are called

in the Western district) are brought into the district, and to prevent

their coming, if possible, the salesmen are refusing to offer any but
local pigs in their yards. I think it is but due to them to acknow-
ledge the support they have given me in my efforts to prevent the

spread of disease generally. I am sorry that I cannot say the same
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of dairy farmers^ some of whom recently, iu connectiou with an out-

break of anthrax, went so far as to denounce the k)cal inspector and
sought to have him removed from office, and tried to orgatiize a

public indignation meeting Avith that object, on the ground that the

disease having been declared to be anthrax would injure the district.

Fortunately their efforts failed to have the intended effect of removing
an efficient officer or of influencing the councillors against him, as

they recognized his value to the district.

Inspections made during the half-year to June 30th were :

—

Cattle.—7,145 head, of which 509 were millcing. Of the num-
ber inspected 8 were found affected with tuberculosis and
slaughtered, whilst 8 others were isolated.

Sheep.—68,267 were inspected.

Swine.—14,461) were inspected, 11 of which wei'e found
diseased and destroyed.

Central Distiuct.—Eastern and Southern Portions.

Mr. Lawler reports :—My duties for the half-year ending June
oOth were for the most part inspection of stock on farms, market and
special stock sales, during the currency of which period T inspected

26,914 cattle, included in which were 9,864 dairy cows. Amongst
these I found 60 animals affected ; 22 were suffering from pleuro-

pneumonia, 29 with tuberculosis, and 9 with actinomycosis. Of these

22 were slaughtered for pleuro-pneumonia and 25 for tuberculosis,

making a total of 47, the balance (13) being isolated.

A pleasing feature during the above period was the abundance of

feed on every side ; against this, however, it must be borne in mind
the country is very much understocked, as I have noticed many large

paddocks, heavily grassed, with not a beast in them. This is but

another reminder of the drought which broke up 15 months ago,

through which many owners lost not only their stock but their crops

also, and they have not yet been able to re-stock, and the few stock

such persons hold are in consequence in the pink of condition.

There has been but one case of anthrax in my district during this

half-year, which was fortunately stamped out with but small loss to

the owner, and never extended beyond the one farm. Tuberculosis

and actinomycosis are on the decrease, as were also instances of

impaction and cancerous grov/ths. There was, however, a marked
increase in the cases of pleuro-pneumonia, though it is noticeable that

this disease was restricted in its ravages to one type of country, viz.,

steamy river flats enclosed by mountains. In six of these cases

inoculation with good virus sufficed to stamp out the disease at once.

In another there was greater difficulty experienced in contending with
the disease, whilst in another instructions were not carried out. The
first inoculation was performed with a useless substitute for virus,

with results as might be expected. A second attempt was similarly

fated through inattention to the operation, and several weeks passed
before they were again operated on, with satisfactory results.
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I have repeatedly striven to impress on landholders in the northern
areas the great injustice they were committing- on their animals by
not planting hedges, which would act as a shelter and breakwind
during the winter's cold and summer's heat. Too often the straw-
stacks were also burnt out of the way, and it seemed as if nothing-

would make them depart from their old habits. 1 note with pleasure
this year they have acted wisely in saving their straw-stacks for the
stock to camp round during- the extreme cold of winter.

Central District.—Western Portion.

Mr. Pariitt reports :—The stock in my portion of the Central and
Goulburn Valley districts are in a very healthy condition, owing
probably to the severe droughts they have just passed through having
killed oft' all but the healthiest animals.

Dairies throughout my district are in a sanitary state. There have
been no outbreaks of pleuro-pneumonia during the past half-year, nor
of anthrax for such period.

Lambing averages are exceptionally good ; farmers' lots will

average about 90 per cent., larger flocks 80 to 85 per cent.

Irrigation is carried on extensively in parts of the Goulburn
Valley, and lucerne grown with great success.

The eai'ly summer rains caused a new growth in the grass in

January and February, but the moisture not continuing the autumn
sun soon dried it up, consequently we have have had a bad autumn
for grass.

Cattle inspected, including 3,570 dairy, o8,631, of which number
38 were destroyed for tuberculosis and one for actinomycosis.

North Gippsland District.

Mr. Corney reports :—I have inspected 29,230 cattle, 30,000
sheep, and 7,8(31 pigs in all in the various portions of my district which
1 have visited, and regret to have to report a number of cases of

pleuro-pneumonia, outbreaks having occurred at eight centres, ten

holdings being affected. There were many deaths .prior to quarantine

and inoculation, but this joint restriction and remedial agency has
proved effective in checkioig the spread of disease. I have had
sixteen animals destroyed for tuberculosis, and ten for actinomycosis

in an aggravated form. Swine fever made its appearance in two
centres, and several owners suffered considerable loss, six of whom
have had their properties quarantined, and the precautions adopted
by them seem to have checked the progress of the disease, as no
deaths have occurred on these holdings since.

Apart, however, from, the cases cited, the stock in tlie district are

veiy healthy, the season has been particularly favourable, the grass

remaining- green throughout the summer, consequently (;attle are in

better than average condition for this time of year. Sheep are

scarce; cattle breeding stations being now well nigh all broken up,

and dairying extensively carried on. It is gratifying to find dairy-
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men using a better class of bull than was formerly their wont,

besides paying more attention to the comfort of the calves. No
doubt the high prices ruling within the past few years have been the

reason, and graziers, having to replenish their herds with steers from
dairy farms, insist upon having a better class of animal for fattening

purposes.

Horse breeding on anything like an extensive scale has been
abandoned, and they are now bred from one or two up to about
twenty by farmers and dairymen, so that it is impossible to estimate

what number are likely to be bred or what class they are likely to be.

The heavier sorts are most popular at the present time, and owners
Q,re trying various means of breeding the low strong-boned animals so

much in demand for export. Active draught stallions are used with
thick-set blood mares, thick-set blood stallions with medium draught
mares, and 14-hand pony stallions with crossbred mares of the

delivery sort.

Pig breeding is carried on very extensively and successfully,

especially in the Orbost and Cann River districts, there being a grow-
ing tendency to get out of the present tyjDe, which through inbreeding,

has become debilitated in constitution. Tamworths and Yorkshire
boars are being used with the sows for first crosses with good results,

and enquiry is now made for Poland China boars in other cjuarters

for the same purpose.

Crops have been very heavy, the maize crop a record one, and
new cribs have had to be erected on all sides in which to store it.

The quality is also good. High prices rule for all classes of stock,

especially stores, between which and fats there is but a small margin.
Fodders in general use are maize, pumpkins, and mangels, and
Chinese millet has been tried with great success in a few localities.

North -Eastern District.

Mr. Mathieson reports :—There seems to be every prospect of a

good season, both in regard to grass and crops. The general condi-

tion of the stock is good. The rainfall has been fairly good
throughout my district, the fall for the half-year, though not equal

to the same period of last year, has been sufficient for ploughing
purposes, and filled most of the dams and tanks.

Taking Wangaratta as the centre, the rainfall, so far, for this

year has been :—January, 181 in. ; February, "78 in. ; March, '34 in.

;

April, 1-23 in ; May, 2*32 in. : and June, 2-75 in. ; total, 9*23 in.

Last year the fall for the same period was 11*39 in., which leaves a

decrease for the six months already passed of 2*16 in. The total

rainfall for 1903 was 24"44 in.

Ploughing is about completed, and the acreage under crop in the

North-Bast will, I learn, be equal to that of last year.

Harvest returns were fair, but a great quantity of hay was
damaged in the field, causing a quantity of bad chaff to be on the
market. Crops grown are wheat, oats and maize. Fully one-third



Report of the Cluef In.^pector of Stock. 867

of the wheat was bleached in the field, rendering- it inferior for
milling purposes, but the rest was of good quality. Sowing is for
the most part performed by the seed drill, and superphosphate, bone
dust, and other artiiicial manures are in general use, at the same time
due care is exercised in selecting the manures adapted to supply the
special wants of the soil.

In some parts of my district the caterpillars ])layed sad havoc
with the crops, fortunately, however, their ravages were confined to
small areas, or narrow strips of country.

Store stock are in good condition, and in the early jjart of the
year there was a keen demand fur this class of cattle, as also for
breeding ewes, but latterly prices have a downward tendency despite
the recent splendid rains. When the demand for store cattle was at
its highest, the margin between them and fats was very small,
graziers often purchasing so-called fats instead of stores. Fat
sheep still command high })rices, and there is a great difference in
comparative prices between them and fat cattle, judged Ijy other
years. This, perha]:)s, is due to so many sheep being required by
New South Wales graziers for restocking their holdings. Breedino*
ewes readily command from tl per head upwards.

Lambing returns, despite the cold weather, will, where the ewes
are propei'ly cared for, exceed 80 per cent.

Stock are exceptionally free from disease, pleuro-pueumouia
being almost unknown in the major portion of this district, while
tuberculosis and actinomycosis are evidently on the decrease.

During the past half-year I have inspected 47,631 head of cattle,

including 4,778 dairy cows. From the gross total I have condemned
18 head, the greater portion of which were tuberculous.

Of sheep 29,500 have been inspected, and in them I have found
but few cases of fluke, although some parts of this district are

usually very subject to it.

All pigs inspected were found free from disease.

South GiprsLAXD District.

Mr. Curlewis reports :—Duties performed—Inspection of stock
generally, attendance at markets, enquiries re disease, and relative to

number of remounts available. Dairy cattle inspected, 2,582

;

killed, 14; isolated, 7. Other than dairy cattle, 29,865 inspected;
diseases found—pleuro-pueumonia, tuberculosis, and actinomycosis

;

23 destroyed, 93 isolated and quarantined. Pigs insi)ected, 5,056 ;

diseases found, swine fever and pneumonia; 10 killed, 47 isolated.

Horses inspected, 200 ; diseases found, strangles in a bad form and a
few cases of stringhalt.

No disease observed in poultry.

Diseases prevalent—tuberculosis, pleuro-pueumonia, actinomycosis,
swine fever, strangles.
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Animal pests—rabbits, foxes, deer ; insect pests—g-rubs
;

vegetable, i.e., noxious weeds or gTOwtbs, include take-all in wheat,

bracken fern, star and other thistles.

Impaction and milk fever, as also cripples in cattle, are being

more successfully treated by owners than formerly, hence there is a

decrease in the m<:)rtality from same, whilst but few cases of string-

halt in horses have come under my notice.

There are comparatively few sheep in my district, and I have not

heard of any sickness in them.

Pleiu'o-pnoumonia has appeared in three localities in my district,

all directly traceable to one source, viz., cattle purchased from a city

dealer about Marcli 18th. In each case I declined to take virus from
animals showing disease in an advanced stage, as no good result could

ensue, and blood poisoning would follow. I am happy to state this

disease has not spread to adjacent farms after quarantine restrictions

were enforced. Iti only one case were milkers affected, and on this

farm I forbade the milk leaving the place, and instructed that it

should only be used there after boiling. The breeds of cattle most
favoured in my district are the Shorthorn and Ayrshire, or a cross

between these two breeds.

The milk yield average for the past six months, grass fed,

one gallon per diem. ; hand fed, 1^ gallons per diem. No cases of

diseased udders found in cows.

Although dairies are not in an insanitary condition, there is room
for much improvement in many respects. No cases of anthrax have
come under my notice during the past six months.

Although stock are generally in good condition, the recent

sevei^e weather affected them detrimentally. Rugging milch cows
during the winter months must tend to their advantage. General
condition of country good, grass plentiful during the summer and
autumn months. There was a slight scarcity of water in some parts

during the autumn ; plentiful now, however. Crops—early sown
looking well. During a spell of dry weather in autumn many
farmers were unable to break up the land or sow as early as they

would have liked. Artificial grasses considered best are clover, rye,

and cocksfoot.

Too early to forecast lambing average.

Very little dipping practised in my district.

Border Inspectors' Reports.

Senior Constable Stutchberry, Inspector of Stock, Delegate,

reports :—Crops and grass good, fodder plentiful, stock in good con-

dition and healthy.

Constable Considine, Inspector of Stock, Jingellic, reports a

similar state of affairs, old residents in that locality aveiTing this

past season to have been a record one.
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Inspector McLennan, Ecliuca, reports that self-sown second crops

liarvestecl in liis district for hay and grain gave in some instances

better returns than the first crop ; autumn dry, however. Inspected

2,582 cattle locally raised, two destroyed for tuberculosis ; attributes

splendid health of cattle to the fact that no Queensland bx'ed cattle

have been through for some years. Lambing per cent, promises to

be high.

Senior Constable Carter, Mildura, reports the stations in that

district have not yet recovered from the effects of the drought ; some
stations are closed, others very much understocked ; on these the

stock were kept alive during the late drought by saltbush, of which
three varieties are common, viz., creeping, dwarf and old man. At
the present time there are thousands of square miles of mallee

heavily grassed with spear grass, with not a beast running on it.

Class of land in this district, mallee, with pine clad sandy ridges and
box on the Hooded lands adjacent to the river. All stock healthy, no
grave disease in stock known in the locality.

Inspector Rockett, Narung :— Feed plentiful, country under-

stocked, owners of fat wethers prefer holding them until after

shearing. Dry autumn succeeded by nice showers. Stock healthy.

Inspector Irwin, Cobram and Tocumwal :—Dry autumn raised

fears that dams and tanks would give out, but recent rains have
replenished water storage, and induced a growth of young grass.

Late droughts have killed off weakly animals, leaving only strong

and healthy as survivors. Breeders change bulls frequently; cripples

unknown. Ploughing delayed very late.

Inspector Forbes, Yarrawonga :—Season backward ; recent rains

give pros])ect of good season. Wheat general crop grown. Stock

healthy.

Constable J. Green, Koondrook :—Stock all healthy; general type

good. In cattle, breeds favoured are crosses between Ayrshire and
Shorthorn or Ayrshire and Jersey. Average milk yield, 2^ to 2|
gallons per cow daily. Milk treated on farms by hand separators

and cream sent to Cohuna or Gannawarra factories. Pleuro-pneu-

monia unknown for many years ; anthrax unknown. Types of dairy

construction, excavation with double roof, outer of earth or built up

of sun-dried bricks, having double walls, intervening space of 1 foot

being insulated with sawdust; double roofed, inner of shingles, outer

of earth. Lambing over 90 per cent., in two cases 104 per cent.

Horse breeding on increase
;
good type of draughts bred, but light

horses other than ponies are decidedly inferior. Ponies have a strong-

dash of Arab and are a good class of animal. Have noticed a few

mild cases of stringhalt. Poultry tick.—Whilst collecting agricultural

statistics made inquiries among owners of over 2,000 fowls ; this,

together wnth the result of six months' inspection of poultry at

railway station, strengthens the conviction there are none in this

district. Irrigation.—Three trusts supply water to 200,000 acres in

addition to private plants, and six feet of a rise in the Murray above
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summer level permits of irrigation by gravitation. Fodders grown.

—

Sorghum and lucerne, the latter especially.

Inspector Kyle, Gooramadda :—Good rains in March and April

have given a splendid season, prolonging the dairying operations to a

later pei-iod than in ordinary years. All stock healthy and in good
condition. As mild weather is prevailing, the lambing percentage

should be high, the ewes being strong, and young grass plentiful.

Inspector J. Temple, Wodonga reports :—Grass abundant, nearly

all stock being fat; owing to high prices for stores owners prefer not

stocking, many holdings understocked. Stock all healthy; although
season is a mild one, the practice of rugging horses and cattle is quite

common. Several cases of supposed anthrax reported, but which on
investigation proved not to be anthrax. Crops rather backward, but

healthy. Little summer fodder grown. Quite a lot of hay lost through
carelessness of owners not building their stacks properly, the so-called

stacks being merely heaps into which good produce has been brought
to rot or discolour. Many grass paddocks leased to New South Wales
graziers. Quite a plague of mice this year.

Inspector Porter, Tintaldra, reports :—Season remarkably good ;

all stock in first rate condition, and winter feed abundant. Ploughing
finished. The local mill has gristed 7,000 bushels of wheat for 1,400

bags of flour for farmers, and has declared a working profit. The
cheese factory at Walwa has been worked with satisfactory results.

The butter factory is handicapped by distance from mai-ket and
upkeep of four creameries among a small number of suppliers, as the

plant is capable of doing ten times the amount of work it is at present

doing, with but slightly increased outlay. A reaction in favour of

the milking type of shorthorns, as against the lighter dairying breeds,

is fast setting in, as graziers will not touch steers of this latter type.

As a result of Dr. Cherry's visit to this district, ensilage as a winter
fodder is receiving attention from farmers ; suitable crops are sown
for this purpose, and rude silos are in use of various types throughout
the district. Only one case of pleuro-pneumonia reported, but in

New South Wales, a short distance from my crossing, there were over

80 cases in a hospital paddock, with bad tails through using bad
virus. Bots have caused a lot of trouble on one estate in New South
Wales adjacent to my crossing; 11 blood mares succumbed. Rabbits
are numerous ; a canning factory is in course of erection. This will,

it is hoped, bring some more adequate return for moneys expended in

dealing with this pest than has heretofore been the case. Anthrax
unknown. Poultry tick unknown.

Inspector F. R. Temple, Wahgunyah :—Grass rather scarce owing
to dry autumn ; splendid rains have now fallen, and grass should be
plentiful. Crops backward. Stock healthy. Lambing percentage
should be high.

Inspector Wiltshire, Swan Hill, reports :—Dry autumn, season
generally good, however, nice rains having fallen and prospects of
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feed and lambing percentage high. Maggot-% has caused a lot o£
trouble to some flockowners this season.

Inspector Wood, Serviceton, reports :—Grass plentiful, but
heavy rains required for water storage. Old cultivation lands over-
grown with noxious weeds. Ploughing delayed until late. Seed
drills and artificial manures in general use. Very few cattle kept

;

these^ save for a few cases of grass lumps, are healthy. A good type
of merino sheep is kept throughout this district. Lambing average
98 per cent. Foxes reported to be destroying lambs on lands
adjacent to the scrub. Dipping general. Dips in use :— Quibell's,

Little's, Cooper's, and the home made arsenical di])s.

Constable Anlezarck, Apsley, reports :—Grass fair, stock healthy.
Owners assert that so much rain having fallen during the summer,
the grass is not as nutritious as in other years.

Constable Moore, Dartmoor, reports :—Stock in good condition
and healthy. The cold wet weather has caused owners to dry their
milkers off early. Isolated cases of rickets reported. Sheep
principally kept, holdings being understocked. Merinos, crossbreds,
and comeback types generally kept, these thrive well in this district.

Class of country, principally limestone ridges, grassy fiats, large
heath, and on the red land, bracken fern. This latter is burnt off in

.

the summer, and sheep are very fond of the succeeding young growth
of herbage. Breeds of cattle most favored are Shorthorn and Here-
ford, and a cross of these breeds with Aryshire. Poultry tick

unknown. No cases of pleuro-pneumonia have occurred. Anthrax
unknown. Little fodder grown for stock. Oats principal crop,

although where tried potatoes yield good results. Too early to form
estimate of lambing percentage. Dipping general. Cooper and
Quibell's most in demand.

Constable Carter, Penola, reports :—Season good. Water
abundant. Hereford cattle have given place to Alderneys. No
wheat grown. Algerian oats, cut for hay yield to 2h tons per acre.

Other crops, mangels and potatoes. Sheep generally kept. Weaners
this season much affected by worms. Dipping general. Little's dip
most favored. Rabbits plentiful.

Inspector A. C. McEachern, Strathdownie, reports :—Stock in

good health and condition. Dairying not followed. Breeds of cattle

most favored, Hereford or Shorthorn. Comeback sheep mostly kept.

Lambing percentage will not be high. No artificial grasses grown,
the soil being coiisidered too poor. Dipping general. Cooper's
powder dip being the favorite.

Inspector .1. McEachern, Nelson, reports :—Season good, with
prospects of good clip and heavy percentage of lambs, the weather
being mild, the ewes strong, and grass plentiful. No cropping,
unless Algerian oats for hay for working horses, yield up to Ih tons

per acre.
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STOCK EXPORTED FROM VICTORIA DURING THE HALF-YEAR
ENDING JUNE 30th, 1904.

Horses ... ... ... ... 3,785

Cattle ... ... ... ... 23,790
Slieep ... ... ... ... 271,725

Pigs ... ... ... ... 296

STOCK INTRODUCED INTO VICTORIA DURING THE HALF-YEAR
ENDING JUNE 30th, 11104.

Horses ... ... .. ... 3,780
Cattle ... ... ... ... 26,829

Sheep ... ... ... ... 253,312
Pis's ... ... ... . . 390
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REPORT OF THE VITICULTURAL EXPERT.

M. d'A. Bnruey.

I liave the lionouv to report a,s follows upon the vintao-e at the
Viticultural Station and upon the present state of the wine trade :

—

The cellar arrangements here were, by no means, all that could
be desired, and there was much to be done before vintage in improv-
ing the plant and preparing casks to receive new wine. Picking was
carried out under favourable weather conditions which generally
benefited the quality of the wine throughout the State. The wines
made here are of the following types :

—

From the Shiraz Grape .

.

.

.

A full round export wine.
Cabernet ,, .. .. A dry full wine of considerable style and

character.

,, Mataro ,, .. .. A tawny port of ordinary quality but excep-
tional colour, made so as to produce a
marketable article from an inferior grape.

,, Muscat ,, .. .. A sweet wine, clean and smooth.
Aramon & Cariquam Grape A thin characterless wine.

,, Pedro .. •• A sweet wine full of character.
Riesling .. •• ,, A heavy dry wine with slight sherry flavour.

Gouais .. •• ,, A dry wine of no particular character,
White Hermitage .. ,, A light delicate table wine of some promise.

,, Anearat and Ivanhoe ,, A wine approaching a Sauterne, purposely not
allowed to ferment out dry so as to watch
the effects of subsequent pasteurisation.

The whole vintage was fermented with an imported Algerian yeast,

and although the result was most satisfactory, next vintage I wish to

experiment with other yeasts, as in this connection there is a wide
field for improving the quality of the v/ines by the use of yeasts

suited to the local conditions of soil and climate. The red wines
were fermented in the ordinary way, with submerged false heads,

except the Mataro, which was fermented without the skins so as to

obtain the desired pale colour.

The white musts were all pumped from the press into open vats,

and before fermentation had commenced, were skimmed and pumped
off their lees into casks, when taunin was added and fermentation
allowed to proceed. The wine made after the Sauterne type had the

fermentation checked by sulphuring, and in the case of the Pedro,

by the addition of spirit. At four months old the white wines are

quite bright, and the red wines almost so without filtering or fining.

A filter is badly needed in a properly equipped cellar, particularly

where pasteui-isation is intended, and the want of one has prevented me
from carrying on this year experiments with unfortified sweet wines of

low alcoholic strength. I am about to pasteurise all the unfortified

wines in the cellar, noting what results may be obtained if they are

then allowed to mature unracked. It would be of value to know
what saving, in handling, can be obtained by this method. I have
sent ] hhd. of dry red wine and 1 hhd. of dry white wine for
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storao-e in the Government Cool Stores. By the courtesy of

Mr. J. Knight, the wines are being kept at a constant temperature

of ob degrees Fahr. The effect of the prolonged influence of cold

will be subsequently investigated.

I have at the request of growers visited numerous cellars and have

tasted samples representing about \h million gallons of wine.

Cellars are generally well stocked, and the quality of the 1904

vintage is generally iiuich above the average. Trade is at present

dull, and sales are difticult, and the outlo(»k is not a very promising

one in view of the probability of anotlier large vintage. In many
cellars there is a lack of methodical management, and even ordinary

care and cleanliness, which annually Cause a loss of wine out of all

proportion to the quantity produced. This, together with a want
of uniformity of sample, is a great deterrent to trade, especially

owing to the difficulty buyers experience in obtaining repeat orders

u|) to sample from the producers. As the production at present

exceeds both local requirements and the export market, the opening

up of further outlets is badly needed. The excise duty of Is. per

proof gallon on wine spii'it used in fortifying, effectively prevents the

export of sweet wines. With cheaper spirit our sweet wines could

well compete in the London market both in quality and price with

the same class of wines from Spaii} and Portugal. It would be of

benefit if a drawback could be obtained on sweet wines exported,

etiuivalent to tlio duty paid on the spirits added.

The brandy trade is not the back bone to the industry that it ought

to be, mainly through grain and potato spirits, which cost far less to

produce, being allowed to be labelled and sold as brandy. It is an

anomaly that only a pure wine spirit bearing a lieavy duty, viz.,

25 per cent, ad valorem can be used for fortifying wine, and thereby

])reventing a remunerative export trade, while a brandy goes into

direct consumption as such, although in reality it is often a

grain spirit sweetened and flavoured. Latterly the bulk of the

spirit used for this ]iurpose im|)orted iiito Victoria is from the refuse

of the sugar cane, and is distilled in New South Wales and Queens-

land, and obtained at such a low price that Victorian grain and

potato distillers have had to shut down.

The majority of the vineyard stills answer their requirements

fairly well, though recently I had occasion to alter one that was of

somewhat defective construction, and it now exhausts 500 gallons of

wine in eight hours, instead of fourteen hours, and a strength of

65 O.P. is obtainable instead of 58 O.P. In the larger wine distilleries

the stills are much behind the times, but at the present moment,
(iwing to the abovementioned competition, there is little iuducement
for systematic brandy production.
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REPORT OF THE VITICULTURAL INSPECTOR.

G. H. Adcoch, F.L.S.

RUTHERGLEN.

Since the issue of our last i-eport we have lost the services of

Mr. P. VV^yatt, who has gone to an important Government position in

South Africa.

The work of distributing the American resistant vines has been
continued, but under somewhat different conditions to those formerly

existing. As forecasted in last year's report, a charge is now made
for both cuttings and rootlings. In 1903 we sold and despatched

92,000 of these resistant stocks, of which about one half wei'e sent to

Cape Colony and New Zealand.

The mother stocks, under the more favorable climatic conditions,

made almost phenomenal growth,' and the future supply of wood for

cuttings or grafts is amply assured for all likely demands, not only

in this but other States.

Grafting operations were carried on as usual, and with increased

success. The favorable season materially assisted in giving us a

high percentage of "strike." The shed at present utilised for the

bench grafting is very unsuitable, and early this year I submitted

plans of a building that would not only prove convenient, but would
be economical by reducing time and handling. It is to be hoped thi>

necessary provision for carrying out a very important work will be
undertaken in the early future. The subsequent care of the grafted

scions is even more important and more difficult than the actual

grafting. The grafted cuttings must be carefully tended. They
must not be allowed to become too moist or too dry, and the tempera-

ture must be kept as even as possible. They are therefore packed in

sand, and protected during cold nights and wet weather under glass

frames. Over 35,000 grafted rootlings were submitted for sale this

year.

The phylloxera is steadily spreading, and a further area has been

uprooted and is to be replanted this season. The reconstituted

I3ortion of the College vineyard, situated as it is alongside the main
road, naturally attracts a good deal of attention from growers. It

affords the best advertisement the resistant stocks could possibly have,

as it is surrounded with phylloxerated European vines. The growth
of the grafted vines (Schiraz on American stocks) has elicited

unstinted praise from visitors, and especially from several practical

inter-state viticulturists. They have also succeeded beyond ray most
sanguine expectations.

This method of reconstitution, by spreading the cost over several

seasons is recommended to the vigneron who is imfortunate enough
to have his vines phylloxerated. As the European vines become
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unprofitable tliey are replaced by the best varieties grafted on
resistant stocks, and thus before the whole of the original vineyard
has succumbed, or been thrown out of bearing, the earlier recon-

stituted portion is beginning to be profitable. This avoids a large

outlay at one time, and is the plan adopted at the College vineyard.

The importance of continuing our experimental work is still as

urgent as ever. We may fairly claim in Victoria to have done a good
deal in demonstrating the adaptabibity of the various resistant stocks

to the diverse soils and climates of our viticultural areas, as well as

testing the grafting aflfinities of these stocks to our principal varieties

of wine and table grapes. In this respect it may be noted that, at

my request, the Government placed itself in communication with the

British consul in Greece to ascertain what was regarded there—the

home of the currant industry—as the most suitable resistant stock

for the Zante currant. The reply may perhaps be taken as a tribute

to the value of our own experimental work, seeing that, though we
have found by actual experiment, stocks which possess good grafting
affinity for this particular variety, yet in Greece they are only now
commencing their experiments by growing seedlings.

Still very much remains to be done, and experiments should be
systematically carried out in every viticultural district to equip us for

the important work of reconstituting.

It would be an excellent plan to have a small area reconstituted

by the Department in every phylloxerated district. The grower
might reasonably be expected to provide the labor, and the value of

reconstitution would be practically demonstrated under the observa-

tion of those whose life work is being destroyed by the invasion of

phylloxera.

Experimental plots of wheat were sown by the working staff.

Some plots were manured and some were not. The results which
furnished the subject of a special report, afforded a strikingly

practical object lesson as to the value of fertilisers.

District ExfEEiMENT Stations.

The nurseries at Bendigo, Great Western and Ararat have been
handed over to Mr. H. Keck, Hon. Hans Irvine, and Mr. L. Mooney
respectively. The Hon. Hans Irvine, of Great Western, has earned
the renewed thanks of this branch and the viticultural community in

general for the generous assistance he has rendered in the past and
for his promises to continue the same. At Mooroopna the directors

of the Goulburn Valley Winery have undertaken to look after the

plot and distribute the cuttings and rootliugs. It has therefore been
transferred to them, with Mr. H. Fortin as supervisor. The vines

sent to Mildura have succeeded well. They have, in fact, made
extraordinary growth. There will, henceforth, be a large number
of cuttings available from this centre, which, like the one at Longer-
enong, is remote from any known infection. At Mildura a permanent
experimental station is being established on the block originally

selected as the site of the Agricultural College. The fencing, chan-
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nelliiig and cultivatiou have already beeu done, and the planting is

to be undertaken immediately.

During the year the area under American vines at Longerenong
has been increased to five acres. These vines are to be trellised for

the growth of cuttings.

At Leongatha the collection of stocks imported from California

has done well. These varieties will be multi^jlied as rapidly as

possible, and sent out when a stock is obtained.

Impoktation of Desirable Varieties.

Early in the year an order was placed in France for cuttings of

approved and more productive varieties of wine grapes. These were
selected on the recommendation of Mr. M. d'A. Burney, formerly of

Chateau Tahbilk Vineyard, but now Government CEnologist. It is

confidently expected that when these varieties have been propagated
and extensively planted they will leave their impress on Victorian
viticulture by improving both quality and quantity.

Inspection of Vineyards.

Owing to the reduction of our staff of inspectors we have no
systematic inspection of vineyurds at present as formerly, conse-
quently we have no reliable records of the extension of phylloxera or

the presence of other diseases, since our staff was disbanded owing to

retrenchment. I have personally visited a large number of vineyards
in various districts.

Correspondence and Eepoets.

The correspondence during the year has been heavy, and in

addition the following special reports have been published :

—

Experimental Station work ; Descriptions of American Vines
received from California ; Valuation of Viticultural Station, Ruther-
glen ; Educational value of Experimental Viticultural work ; Adapta-
bility of parts of Stawell district to Viticulture ; Breach of Viticul-

tural Regulations ; Importation of Choice Productive Varieties of

Wine-grapes ; Technical Agricultural Education in South Australia

;

Viticulture in South Australia; The Lysol Treatment of Phylloxera;
Reports on Botany Examinations, &c., &c.

Papers have also been furnished to the Victorian Year Booh and
the tTournal of Agriculture.

Fungus Diseases.

With a return to seasons of more generous rainfall these appear
to be somewhat on the increase. Those vignerons who carried out
the suggestion in my last report, viz., to swab or spray the vine
during the dormant season with some fungicide, have found the

benefit of such treatment in their immunity from such diseases.

Inter-State Visit.

During vintage a visit was paid to some of tho leading South
Australian vineyards and cellars. The opportunity was also taken to



Agricultural Journal of Victoria.

enquire into tlie system of teclmical education adopted in the sister

State—more particularly as it relates to agriculture. Botli these

investigations formed the subject of comprehensive reports. The
most interesting feature that presented itself to me in educational

matters was the facility offered by the Adelaide University to can-

didates for the B.Sc. degree to qualify in such subjects as agriculture^

viticulture and crnology. This is in my opinion a very commendable

and forward movement. I cannot speak too highly of the courtesies

extended to me, as well as the facilities offered by every officer in

the Agricultural and Educational Departments, and the School of

Mines.

Educational Work.

A considerable amount of time has again this year been cheerfully

devoted to lecturing in connection with the agricultural classes in

various centres. It is gratifying to observe that these classes are

increasingly popular. The subjects taken are viticulture and agricul-

tural botany, and over 50 lectures have been delivered since last

report. Numerous demonstrations have also been given in bench

grafting.

Manuring Experiments.

As the grafting of vines tends to promote productiveness, it will

be necessary to supply, in the form of fertilisers, the substances

removed by the crop. I would suggest therefore that experiments

be conducted with manures.

In conclusion, I may perhaps be permitted to repeat myself with

regard to the importance of experimental work. From our experi-

mental plots, and also by the courtesy of the vignerons who have

planted resistant stock, we are carefully recording data. Each year

is adding to our knowledge and experience, and on the accuracy of

our information the future of Viticulture in Victoria depends.^:! i,To

gather reliable data has been, and will continue to be, the chief

object of this branch.
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REPORT OF THE PRINCIPAL OF THE SCHOOL OF
HORTICULTURE.

C. Bogue Luffmann.

Introductory,

The success of the students of the School of Horticulture, and
that of the fruitgroAver of the near future, is largely dependent on
the quality and plan of the Burnley Estate. Throughout Victoria,

considerable areas once regarded as perfect fruit-growing land, have
become practically exhausted through the irregular system of taking-

all and returning nothing to the soil. It follows that a more precise

system of soil conservation must be established if we are to obtain
permanent and profitable occupation of the existing orchards.

It is possible through the medium of the Burnley Estate, and an
extension of the various methods adopted thereon to small reserves in

country districts, to lay the foundation of a system of soil manage-
ment and fruit, production in strict accord with local conditions and
demands. The failure to observe the true nature of raw material

and influence of phenomena in the form of climate, has gone far to

interfere with the success of numberless adventures in fruit produc-
tion

Apart from an admirable site and sufficient area when gauged by
acres, the Bui-nley Estate holds, as a natural quantity, nothing favor-

able to the making of either orchards or orchardists.

A poor class of river clay, patches of river-washed sand, over a

sour bottom of basaltic boulder country, with no means of either

under-draining or deep cultivating, offer nothing of an inviting

character on which to start to teach a country's people how they may
win an existence from a few acres of more or less arid and unirri-

gated land.

The recognised work of the year has therefore been the making
of an estate which will, as far as possible, serve the needs of the

fruitgrower and settler on a few acres. By persistently acquiring

all available soil and litter from outside sources, by trenching and
sub-soiling wherever practicable, and by draining and manuring as

far as means would permit, the larger proportion of the estate of forty

acres has been entirely transformed. The gain is incalculable ; since

a permanent foundation has been laid and a means to instruct, which
can never fail of its object.

School Work of the Year.

This has been on the whole very satisfactory, since the work
provided has proved interesting and congenial. The general



880 Agricultural Journal of Victoria.

behaviour of the students has been good, and not a single fine or

other punishment was imposed.

In the class work some excellent papers were written, and the

quarterly and general examinations showed the highest average of

marks yet obtained for the school.

A gold prize offered by Messrs. Langwill &: Davies for an essay

on Spraying was won by Student T. G. Baldwin, who contributed an

excellent addition to the literature on this subject.

Several students completed a two years and one a three years

course, and left the school. The new students enrolled during the

year numbered about twenty-five. The number at the end of the

year 1903-4 is thirty, made up of seventeen male and thirteen women
students.

The fee of £5 per annum which has been exacted in the past year

has not affected attendances, whilst it has had a steadying effect on the

character of the student and their parents.

The fee is excessive when it is considered that the agricultural

colleges give free education, but with every means for the complete

training and equipment of the student attending the institution, there

need be no diminishing of the fee.

Training of Gardeners.

The value of the gardening industry in all forms is very consider-

able, yet no training ground is provided in the whole of Australasia,

except at this institution. It would therefore be well to offer a free

education to two or three youths through the medium of State School

scholarships, in order that the demands of local gardening may be

met and a far larger outlay made in the beautification of Australian

homes.

At the same time capable but poor boys who desire to be fruit-

growers should have some chance of getting instruction here. Either

by examination after training at the Working Men's College or any
night school or institution, they should be regarded as eligible for a

one, two, or three years' course.

Students as Lay Helpers.

Wherever senior students have been found trustworthy they have
been sent into the country to assist in the planning, planting and
pruning of orchards. This has proved of value to both owners and
students, as the one is helped over his difficulties and the other

enabled to test his own judgment and ability apart from his school

instructors.

Working Men's College Class.

The Agricultural Chemistry Class of this institution has com-
menced field operations on a piece of natural soil, and it is intended

to test and demonstrate various manures, and methods of stimulating

plant growth. The advantages will be twofold, as the Working
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Men's College instructors will be able to support their teacliing by
actual demonstration in the field, and the Burnley students will have
the advantages of such field practice.

Correspondence and Visitors.

Correspondence, in the nature of advice to orchardists and reports

to various Governments and institutions, has called forth over 2,000
communications for the year. It is to be regretted that no system is

adopted whereby replies to correspondents embodying original and
generally useful material may be transmitted to the press for the

benefit of the public.

Would not a frank stamp, costing the Department of Agriculture

say one farthing, and affixed to all correspondence desired for publica-

tion, enable the receiver to forward to the newspaper editor of his

district ? The subject has been urged before, and allowing for the

amount of time and thought given to, and the possible value of such
correspondence, it seems that a great deal could be done to educate

the producer on his own ground, and at the same time prevent much
endless repetition.

Visitors to the School of Horticulture average about three a day,

or slightly under 1,000 a year. Most of these seek practical advice

or instruction, and a great deal of time is therefore devoted to them.

Demonstration Orchards in the Country.

The six small demonstration grounds which were formed in the

winter of 1902 have proved a fertile source of instruction to

orchardists, gardeners, and small farmers.

The entire area of each plot is devoted to fruiting trees most
favourable to soil, climate, and market requirements ; but advantage
has been taken of spaces between the rows, and fodder, vegetable

and green manure crops grown as a means of nourishing and extract-

ing a profit from the soil till the trees come into bearing.

Some striking results have been obtained by boldly ridging

before planting flat and poor kind. The trees resulting from this

treatment are in most instances equal in size and character to sturdy

four year old trees, though in reality but two years planted. It is

undeniable that by ploughing three or four times in one direction so

as to produce bold ridges of loose and aerated soil, and planting as

high as possible, that a much larger body of well prepared earth is

made available to the roots at all seasons. The winter soil does not

become saturated, cold and stagnant, nor does the summer sun exert

the same influence in dissipating moisture.

It is intended to further increase the height of the planting sites

in all flat, badly drained, and wind-swept country ; and by way of

further instructing the orchardist a series of diagrams with descrip-

tive letter press will be issued in due course. The hard pruning of

young trees, reduction of their root systems, bandaging of trunks

and heavy mulching of the surface, have all proved of great value to
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the trees and to those receiving' instruction. Whilst everything has

been done conceivable with the best interests of the trees and the

imparting of safe object lessons, there has been no lavish or excep-

tional expenditure in any direction. Ploughing and cultivating have
been carried out to keep the soil sweet, clean and acceptable to the

trees at all seasons. The occasional collecting of surplus soil from
headlands and placing at the disposal of the trees, has cost but the

merest trifle, whilst adding inaterially to the length of life and
general value of the orchard.

The partial failure of the Horsham block of trees, due to the

failure of the Wartook water supply (this block being laid out to

grow trees under regular irrigation) has now been corrected ; and
some remarkable samples of trees are to be seen, where the land has
been deeply channelled, and the trees planted at much higher levels

than is customary in the irrigated orchards of Victoria.

At seasonable intervals lectures and practical lessons have been
given in the locality of each demonstration orchard. The average
attendance has been good, and the standing results of our labours

leave no doubt as to the value of the lessons which will be learned.

Although the main object of these demonstration orchards is to

show how land should be laid out, drained, manured, surface-formed,

and trees planted and pruned till they come to bearing size, it is at

the same time possible to deal with the general principles and practice

of fruit growing. Hence a great deal has been done in adjacent

orchards where trees and soil have been defective, and advice

needed.

Finally, these orchards will prove a success because the actual

work has been done by State servants. So strong is the belief that

all State teachers are mere theorists, that no one of them can help

the man on the land till he can give proof of his ability to prune and
plough with his own hands.

Field Lectures and Pkactical Lessons.

During the year upwards of 50 lectures and field lessons have
been given to rural producers. The subjects chosen were in all cases

in accord with local requirements. After several years of per-

sistent work in the chief fruitgrowing centres there are signs of

radical changes in the way of managing soil and trees. It is no use

hiding the fact that a great many engaged in fruitgrowing have not
sufficient instinctive capacity to enable them to get inside a tree, or

underground, and discern the subtle processes which act for and
against the growth of plants. For these we can do little, at best

but patient and earnest imitators, they fail whenever they are left to

themselves for more than a brief season. But a sufficient number of

clear-headed and industrious orchardists are now at work to secure a

more exact system of production. Working methods, standards of

quality, and mai'ketiug, have yet to be arranged for each locality and
class of production, and it is to these that our teaching has been
directed.
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The audiences addressed in countrv districts total for the year

2,600.

Position of the Producer.

The fruit industry has been unpopular—more so than any other

branch of farming—for a considerable number of years. This does not
arise from any inherent defect in the fruit, the country, or the markets,
but rather from an irregular and one-sided system of production ; and
in order to have the industry permanent, profitable, and open to a

considerable number, it must not be regarded as independent of

other vegetable and animal productions. Making due allowance
for the existence of orchards in all parts of the State, and for the

fact that a very small proportion of our territory is naturally and
permanently rich enough to maintain profitable trees, it follows that

in all open and comparatively poor regions orcharding if carried on,

should always be associated with pig or dairy farming or both, in

order to secure an abundant supply of bulk manure. Most fruit

trees fail through needing a deeper and richer soil. Chemical
manures cannot add to the depth, drainage or condition of the soil.

They do not affect tem})erature or tend to increase or retain moisture,

hence they may not be relied on to give permanence to soils or the

fruit industry in a warm climate. Even where irrigation is practised

chemical manures are not all sufficient, and though one takes a risk

in making these assertions, they must be made and insisted upon, as

they can easily be proved if we are to start -fair, and continue in a

fair way.

With rare exceptions we have no occasion to withdraw absolutely

from any tree-planted areas, but we should, and that quickly, add
animal to that of fruit production.

A properly fed and Ijedded pig makes five tons of manure a year.

Every acre of trees in the country needs on an average five tons of

bulk manure each year. The gain in fruit and bacon makes the land

and its owner richer from year to year. The markets are glutted

with inferior fruit which tends to bring down the price of the good.

With better soil, better fruit with finer keeping and selling qualities

will result. With animals as a means of disposing of all inferior

fruit, the growing of fodder crops, and the produce and refuse from a

cow or two, there is more than enough for the orchardist and the

orchard. It must be repeated that as State teachers we must insist

on animals being made a substantial factor in fruit production,

wherever chemical manures are incapable of furnishing sufficient

vitalitv to the soil.
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REPORT OF THE BACTERIOLOGIST AND SCIENTIFIC

INSTRUCTOR IN DAIRYING.

T. Cherry, M.D., M.S.

During the past season steady progress has been made by the

dairy industry in Gippsland and the Western Districts, and the North
and North-East have begun to recover from the effects of the

drought. In tlie North-West the only factories that remain open
are Warracknabeal and Stawell. All through the wheat-growing
area the good harvest of last season has gone far to help the farmer
to make good the losses incurred during the previous dry seasons,

but on all sides there are indications that the prospective low prices

for hay and grain have already brought into prominence the question
of the live stock of the farmer. The re-launching of the dairy
industry, all over Victoria, is only a question of a year or two. In
the first place it is recognised that there is no method of ordinary
farming by which the same amount can be secured from any given
area of land as through the medium of the cow and the pig, and in

the second place, the adoption of the modern silo, while valual)le to

every farmer, will enable the North to prepare for dry seasons and
allow of green feed being kept in stock from year to year. The
surplus of good seasons may thus be utilised to meet the demands of

the drought.

Taking the districts in order, we find that the Upper Murray,
Springhurst, Wangaratta, Benalla, Yea and Euroa have more than
held their own, and there are good prospects of a substantial exten-

sion in this area. This district was comparatively little affected by
the drought. Large areas were leased to starving stock, but with the

return to normal seasons dairying has steadily increased. The rich

valleys of the Mitta, Kiewa, Ovens and King, and the lands border-

ing the numerous creeks that are found in all parts, are admirably
adapted for dairying. The growth of both summer and winter fodder
crops promises to become a marked feature of this district.

The Lower Goulburn Valley has largely gone out of dairying for

two opposite reasons. The drought was severely felt all over the

area, and in consequence the irrigated land in the Rodney Trust

became very valuable for grazing purposes. The dairy cow was thus

displaced fi*om both areas. This district usually yields the heaviest

crops of wheat and oats, the land is in comparatively large farms, and
with ordinary seasons the harvest returns, combined with grazing,

are sufficient to make the farmer very loth to undertake the steady

work of dairying. The best chance I can see of reinstating the

industry is by closer settlement on the irrigation areas.

Matters are progressing in the Loddon Valley. The Bendigo milk

siipply keeps the cow in evidence, and the smaller amount of water
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available for irrig-ation constrains the farmer to irrigate smaller areas,
and consequently more intense culture is apparent. Summer fodder
crops are largely grown. Near Gunbower one of the most up-to-date
systems of silage is found, the silos being filled in November with the
first cut of the lucerne, the odds and ends about the i)addocks and
part of the wheat crops. Barley and rye are also grown as winter
fodder crops. In April the silos are filled with the maize and amber
cane grown under irrigation. The factories at Boort, Pyramid Hill
and other places are getting well through the difficulties occasioned
by the drought. The amount of amber cane grown round Boort was
an indication oi the capabilities of the north in an average year.
Further west occasional farms are found round Dunolly, St. Arnaud
and Stawell, and the present prospects of the Warracknabeal factory
are good. Much of the supply comes from Beulah, Hopetoun and
other parts of the Mallee. Here and there in the Horsham and Nhill
districts a farmer has managed to continue dairying all throuo-h the
drought, and I hope before long to see the silo permanently secure
the position for the dairy cow all through the Mallee. The marvellous
growth of mangels, rape, barley and rye through the winter months,
even when the rainfall is below the average, bears testimony to the
quality of the soil. The continuous sunshine elaborates a larger
percentage of nutrients in the herbage and pastures, and at the
present moment, when live stock in Gippsland and the Western
District are below the average, the cattle in the Mallee are rollinsr

fat.

Crossing to the southern slope of the divide, we find a very
progressive and satisfactory condition in the Western District. Land
values and rents are rapidly increasing, and the problem is how to

milk more cows off the same are;). Cultivation is therefore coming
more to the front, and the silo is now to be found round Colac,
Terang and Port Fairy. Root crops are fairly common, and last

summer there was an unusually large amount of maize grown.
Around Koroit most farmers grow oats, barley, roots, peas and
potatoes, and a large part of this produce is fed to the cow and pig.

I have made efforts to draw the attention of the hay growers in the
Smeaton and Lancefield districts to the advantages of this method,
but it will probably take another year or two of low prices to induce
them to change their methods. In the dry districts near Melton
more than one example is found of the extent to which water can be
collected and stored on the average farm when the rainfall is over
20 inches. Large dams aggregating from 10 to 20 thousand cubic
yards are gradually constructed, and it is found that one with 1,000
cubic yards of water is amply sufiicient for an acre of summer crops.

Similar large dams are used by the orchardists near Ringwood.
These pioneer efforts, as well as the private irrigation schemes in the
Bacchus Marsh Valley, are worthy of the most careful study. They
show what can be done in nearly all parts of the State (except the
northern plains) by individual effort, and if generally adopted would
simply I'evolutionise farming throughout Victoria.
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In Gippsland tlie most striking feature is the extent to wliicla

maize has been grown as a summer crop. Many dairy farmers are

cultivating it, both for grain and silage, and it may be safely said

that lucerne and maize form the two most valuable crops that the

farmer can produce. In South and Central Gippsland dairying has

made steady progress, and the number of cows is steadily increasing.

(Shelter during the vrinter nights is also receiving attention, while

there can be no question as to the development of the pig-breeding

industry. In East Gippsland the majze harvest was a record crop, but
there are two problems that have to be solved. Low prices for grain

and long distances from the market have made the results of the

year's work unsatisfactory from the financial standpoint. The maize
grower is in the same predicament as the hay grower. Fortunately

every part of the maize plant can be utilised by the cow and pig as

grain and silage, and I hope to see general farming come into vogue
with dairying as the mainstay.

Efforts to bring about the general practice of feeding silage made
b}^ modern methods have been steadily continued during the past

year. It is satisfactory to be able to report that there are indications

that our farmers will soon follow the lead of the Americans, and
before long a silo will be looked upon as the most important part of

the equipment of the farm. Thirty overground silos have now been
erected, and I expect to see a large number built during the ensuing

season. It may be as well to state that the essential parts of the new
method are first to chaff' the green fodder, and then to pack it in a

deep, circular, air-tight silo. In order to reduce the cost of the

buildiiig we now make the frame of 4 x 2 sawn hardwood or straight

saplings placed 18 inches apart round the circumference of the circular

silo. These are held in position by hoops made of 4 x ^ in. hard-

wood. The thin hoops can easily be bent to the required curve and
nailed to the studs. The method of lining now recommended is

simply to nail sheet iron (22 gauge, black or galvanized) on the

inside of the studs and give it a coat of tar or ruberoid paint. As
the silo is filled, the inside receives a coat of lij.newash in addition.

The materials for a 100-ton silo may be obtained in Melbourne for

less than £15. In dry localities an additional 6 feet in the depth of

the silo may be obtained by excavating a circular pit the same size as

the overground part, so as to continue the walls perpendicularly the

entire depth. In wet districts the underground part requires to be
lined with brick or concrete.

The amount of maize grown for fodder has been much larger than

any previous year, and in Gippsland much of this has been made into

silage. Over 5,000 tons have come under my own obsei'vation, and
from re])orts received from various districts I estimate the amount
made in Victoria last season at well on to 20,000 tons. Most of this

is still made in the stack, but it is satisfactory to find that the value

of chaffing it while green is everywhere recognised, and efforts are

being made to adopt this method next season. The difficulty of the

elevator is being met by owners of travelling chaffcutting plants

providing a long one with their machines.
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The advantages of tlie silo are such that the facility with which
the crop can be secured is just as important as the provision of gTeen
fodder for feeding in the dry season. At Colac two silos were built

when the oat crops were nearly ruined by cater])vllars. Alternate
loads of oats, and trefoil and clover were carted t«i the chaff'cutter,

and the i^esult has been one of the best sam])]es of silage ever
analysed. I append Dr. Howell's residts, with average American
analyses, for purpt)ses of comparison.
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partly with the surplus pasture, self-sown crops and rubbish, in

November, and partly, if necessary, by part of the area which other-

wise would go for grain or hay. This plan will secure the green

fodder necessary to keep live stock of every kind in good condition

during the dry months of summer; while in addition, in most
districts, summer crops of maize or amber cane may be grown to fill

the silo a second time for winter use. As a guide to the weight that

may be expected from any area, it may be stated that a crop which
would make two tons of hay to the acre will produce about seven tons

of silage. No weights require to be placed on the chalf if it is

trodden down tightly as the silo is filled, and the total depth is

16 feet or upwards.

During the year 119 lectures have been delivered, the attendance

averaging 52. Three classes for factory managers have been held,

with an average attendance of 9.

Addendum.—From analyses made this year, the saving in food materials (chiefly

sugar) obtained by chaffing the green fodder amounts to 10 per cent, of the total

amount of dry matter present in the silage.
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REPORT OF THE INSPECTOR OF FOODS FOR
EXPORT.

A. A. Broicn, M.B., Ch.B.

The year ending 30tli Jnne^ 1904, was exceptionally moist, rain

having- fallen at fairly short intervals right throughout ; and last

summer, differing much from previous seasons, was comparatively
cool. During the year there was, according to Mr. Baracchi, a
general average fall of o0"37 inches of rain over Victoria, and it was
fairly evenly distributed. In consequence of the humidity and
geniality of the seasons, grass and water were eveiywhere abundant,
markedly contrasting with the conditions prevailing for such a long
])eriod prior to April, 1903. The prolonged drought existing up till

1903 devastated the flocks and herds of Australia, and it is estimated
that through it the number of sheep in Australia fell to about
(30,000,000. Previous to the disastrous drought there were some-
thing like 100,000,000 sheep on the continent.

The percentage of lambing in Victoria will, if favourable con-
ditions prevail this coming season, average fully 85 per cent., and in

New South Wales about 80 per cent. If the percentage forecasted is

actually realized, and if no great mortality from any cause whatsoever
occurs to upset calculations, then there will be a large number of

lambs available for export about September next. I have been
informed that from four stations alone in the Riverina there will, no
casualties eventuating, be something like 60,000 lambs despatched to

the freezing works for export. Sellers must understand that the

volume of an export trade depends wholly on stock being offered at

payable rates to exporters ; but if they intend keeping up the prices

to the level of last season, then efforts at expansion of trade are

frustrated. The prognostications for the season 1904-5 are that it

will be marked by a large increase in shipments of lamb. If we are

fortunate enough to have a continuous run of two good seasons like

the present, then in another two years the number of sheej) in

Australia will be again augmented to 100,000,000.

As a matter of fact last year grass existed in such profusion that

there did not exist sufficient stock to consume it.

In 1903 there were in Victoria, at a rough calculation, 1,600,000

cattle, 392,000 horses, 10,842,000 sheep, and 300,000 swine.

It is a j)ity that when grass is so plentiful stock-owners are not

more anxious to conserve it. Stack ensilage could easily be made,
and at a cost of between 4s. and 5s. per ton. In seasons of plenty,

ensilage should be universally made, and graziers would find it

advantageous to adopt the practice. Attention is here directed to

the fact that in 1903 Victoria had 962,665 acres under sown grass,

and New Zealand 12,000,000 acres.

It does seem astonishing that Victoria, with all its natural

advantages and the great producing industries that it has at stake
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is so backward hi making" provision for fodder for stock. A few
farmers do make ensilage, but tliey are the exception rather than the

rule. In Victoria in 1903 only 10,931 tons were made. The con-

ditions surrounding sheep husbandry are now quite altered to what
they were 12 years ago. Then there was little or no export of frozen
mutton from Australia, now it is a staple export commodity. Then
sheep off the shears had no great market value, for there was no
outlet for the ever-increasing number except through the medium of

the boiling down works. Fifteen years ago it was no uncommon
thing to see sides of mutton sold for Is. 6d. and legs of mutton for

6d. in the markets and shops of Melbourne. Nowadays such a state

of things is impossible, unless some protracted interruption occurred
to our export trade. The export mutton trade has been of incalcul-

able advantage to graziers, as now instead of, as at one time, trying

to force their surplus stock on the butchers and boiling down works,
they can hold on to it and await the solicitations of the representative

of the exporter, who is an eager buyer.

In consequence of the prices ruling so high last season, export
operations stopped about January last. In the earlier part of the

season Messrs. Lowe and Peppard assisted in the inspection of foods

prepared for export in the metropolitan area, and later, through
Mr. Peppard being transferred to the Agent-General's ofhce, London,
Mr. Holt, whose work at Hamilton has been completed, took up the

running. At Geelong Mr. Pollock, who was appointed for the season
to supervise exports of meat frtmi that port, very ably conducted
inspections. The War Office authorities now require a tag certifying

to inspection to be attached to each carcase, and this retjuirement

entails considerable labour and the bestowal of close inspections.

The high price prevailing Jast year for stock was the cause of the
export trade being very much contracted. Further, graziers were
loth to j^art with their stock to exporters at a price that would enable
export operations to be conducted, and, through so many holding on
tightly, the local markets even were undersupplied, and the price of

mutton in Victoria went up to 4d. per lb. wholesale. Not only did
those graziers who parted with stock get exceptional prices, but they
were confident that they were running no risk if they held on, as the

prospects of the seasons keeping favourable were never more certain.

In good years ewes of six years of age are generally parted with, but last

year ewes of all ages were kept for breeding purposes, and scarcity of

mutton in the local markets was in part to be attributed to that fact.

Until Australia is again re-stocked it does not appear to be wise to

part with any ewes that are capable of throwing lambs. Since
January last the price of mutton in the State has been very high, and
it is many years since it was so dear. The price was never lower
than 3d. per lb., and the (piantity offering just about fulfilled the

wants of Victoria. In fact the scarcity at one time became so acute
that some of the large retail butchers were seriously considering the
advisability of importing mutton from New Zealand in order to keep
supplies moving. L^nexpected relief came in June last, when 3,500
carcases of mutton, which were damaged by water and smoke by an
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outbreak of fire on the s.s. " Wakool/' were landed in Melbourne and
sold. This mutton fetched 2fd. to S^d. per lb., and at no other time
but at a period of scarcity would it have been possible to have realised
such prices for damaged carcases.

In 1902-8 the number of lambs exported was 106,199, and the
average weight was about o2 lbs. In 1908-4 98,317 lambs were ex-
ported, the prime carcases averaging 34 lbs., seconds 32 lbs. In 1902-8
219,451 carcases of mutton were exported, the average weight being
42 lbs., and in 1903-4 65,640 carcases were exported, the average weight
being, prime 47 lbs., seconds 44 lbs. The prices realized in London
for lambs were—prime, 4fd.; seconds, 4id.; mutton—prime, 4d.;

seconds, 8|d. There was a decided drop in the prices compared with
1902-3. Prime lambs then fetched 5|d.; seconds, 5d.; prime mutton,
4^d.; seconds, 3^d, to 4d. A large quantity of our mutton in

1903-4 found its way to Mediterranean ports, where higher prices

were realized than in London. Victorian mutton and lambs com-
manded a higher price in London than the exports of New South
Wales and Argentine, but it was lower than the New Zealand prices,

for, in New Zealand, sheep husbandry is practised on different lines

to those obtaining in Victoria. There, fodder plants are grown to

fatten sheep, and sheep for export are raised on comparatively small

holdings, here sheep have to run over large tracts of country and
depend entirely on natural provisions.

A uniform system of grading mutton and lamb for export should
be adopted by all shippers. The difference in weights of the various

grades causes endless confusion in London. Business would be
greatly facilitated if a uniform system of grading were adojited

throughout, and if the same grading marks were employed by all

exporters. Lambs should be graded as follows:—Under 32 lbs.

marked U, 82 to 42 lbs. marked A, 42 to 50 lbs. marked B, all over

50 lbs. should be marked Tegs. Mutton carcases should also be
graded. In my opinion this would facilitate sales in London and
save shippers' money, as there would be less handling. This is a

matter which should be seriously considered by shi})pers. The reports

last year from London concerning the condition of our mutton and
lamb were extremely favourable.

The volume of the total meat export trade and its values to

theVictoria can be gaugi
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It may be interesting to learn that in Britain in 1003 there were
11,408,560 cattle and 29,658,840 sheep, and that in the same year thex-e

were consumed in the United Kingdom, 665,679 tons beef and veal and
306,241 tons mutton and lamb, the products of that country. There
were also imported during the year for food purposes 622,246 live

cattle and 354,241 live sheep ; 154,202 tons of chilled meat from
America and the continent, and 254,608 tons of frozen meat from
Australia, New Zealand and the Argentine. Of the 254,608 tons,

12,946 arrived from Australia ; 109,763 from New Zealand, and
131,899 from the Argentine. Expressed in carcases the Australian

shipment represented 213,880 carcases of mutton and 264,157 carcases

of lamb, of which Victoria sent 87,104 carcases of mutton and
146,400 carcases of lamb. New Zealand sent 2,426,081 carcases

of mutton and 2,157,679 carcases of lamb. In 1903, 2,652,570 lambs
and sheep were slaughtered in Victoria for trade purposes, and their

value would be something like £1,600,000. In addition the wool clip

was valued at about £1,950,000. In the same year 398,776 cattle and
36,508 calves having a value of about £1,180,000 ; and 164,745 pigs

valued at £450,000 were also slaughtered. It is reckoned that there

were 515,179 dairy cows in the State and that they yielded something
like 173,224,000 gallons of milk having a value of about £3,609,000.

The weight of butter exported was 13,470 tons, valued £1,252,649,

and in addition 5S4f tons of milk (fresh, preserved, and concentrated),

valued at £26,538, and 808 tons cheese valued at £50,773 were also

exported.

Poultry Ixdustry.

The export of frozen and canned poultry now that South Africa is

not making inquiries for these commodities has received a set back.

During the South African war, when the whole country was con-

vulsed, and when its internal trade and agriculture languished, it was
to be expected that attention would be turned to other markets of the

world whence supplies could be drawn. Now that peace prevails and
the farmers of that extensive country have gone back to their ordinary

pursuits, it is not likely that in a country where poultry thrive with-

out especial care, we can again look for markets. Russia, the United
States, and Canada pour annually enormous quantities of poultry and
eggs into Great Britain, and we, who are separated from the English

markets by half the circumference of the globe, cannot hope to con-

tend with nations having more favourable geographical situations in

supplying Britain cheaply enough with either eggs oy poultry. The
poultry industry of the State last year was valued at £2,094,434.

Rabbit Industry.

Rabbits, according to reports, are proving a great pest in New
South Wales. It is declared that land owners in that State have had
to abandon their properties on account of their depredations. The
government of that State has been approached and asked to take

steps to abate the evil. Some idea of what a scourge they can

become, if their development is allowed to go unchecked, can be
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obtaiuecl wheu it is cak-ulated tliat a single pair of rabbits, if left

undisturbed, is capable of augmenting its numbers to upwards of
1,000/JOO in two years. In tliis State the rabbit i)est has, without a
doubt, been turned into a profitable industry. In Victoria the trade
in frozen rabbits, notwithstanding the many risks commercially that
surround it is still in a fairly flourishing condition, but there appears
to have been a slight slump in prices in London during the year.
In the Mitta-Mitta district rabbits have come to be somewliat trou])le-

some for the district is too remotely situated to permit of the safe
transport of trapped rabbits to Melbourne, so the land owners there
have combined together and have decided on the erection of a rabbit
preserving works at Corryong. In a little while the nuisance will be
abated and the means to laave accomplished the end will have proved
remunerative to those whom the enemy threatened. New works for
dealing with rabbits are also to be erected at Wodonga, but there
rabbits will be frozen as well as preserved.

Nkw Frekzinu Works.

Besides the new freezing works to be erected at Wodonga, where
rabbits only will be treated, Mr. William Angliss has announced his

intention of erecting a large freezing works near the railway line,

Footscray, where he Avill treat all kinds of frozen products. He is

going to spend £70,000 on the works which will be built on the most
up to date scientific plans and he intends installing two 60 tons
Linde refrigerating machines. His abattoirs will ])ermit of his killing

3,000 sheep a day and the freezing chambers will have a storage

capacity of 100,000 carcases of mutton, or 2,220 tons of meat.

DAiiA(4E TO Stock from Grass Seeds.

Besides having to contend with droughts, diseases, and the depre-

dations of rabbits, graziers have another formidable enemy, engen-

dered by propitious seasons, to reckon with. Lambs running on
lands where the grasses are long and the seeds spearlike, often sustain

considerable iujury through the seeds penetrating their skins. Grass

seeds are a terrible scourge to graziers. At seat of entrance of seed

there is inflammation ending in pustules. When the pelt is removed
many seeds are found sticking in the subcutaneous tissues, and it is

observed that the inflammation has extended deeply into these struc-

tures. The carcase often ]n-esents an appearance as if the animal had
suffered from an eruptive disease. The damage done to lambs by
grass seeds is tremendous and so long as the present system of sheep

husbandry continues there is not likely to be any means of preventing

it. In consequence of the inflammation caused by the seeds being so

extensive many carcases are annually condemned.

As time progresses and pastoral lands become more valuable and
when huge tracts of ci:)untry are split up into smaller areas and when
water is better conserved and the supply more certain, and when
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grasses and otlier fodder plants are more extensively sown to feed

sheep, tlien perhaps the grass seed trouble may be relegated to the

regions of oblivion.

It is worthy of remark that there is in Victoria a steady tendency
toAvards the voluntary breaking up of large estates that were formerly
used as sheep runs into dair}' and other produce farms Again in

many districts the native grasses have been eaten dut and no attempt
has been made to improve the pasture lands. The lands where grasses

are commencing to fail should be dressed with fertilizers, and good
fodder grasses should be sown. In the more favoured districts where
rainfall is certain it is a pity neglect in this important part of the
industry is so manifest. The value of pastoral productions for the

year amounted to about £6,250,000.

Canned Meats, Jams, and Fkuits.

During the year it was noticed that the percentage of " blown
"

tins in meat and jams was something out of the ordinary, and sample
tins have been collected- with a view of tracing the causes. This work
will be carried out as early as possible. A previous experience

revealed the cause to be an anaerobic germ that was capable of with-

standing high temperatures. Higher temperature and more pro-

longed sterilisation will no doubt get rid of the evil.

With jams and canned fruits it has been observed that if they

are boiled for a certain length of time at one season they can be
safely canned, but at another season a similar period of boiling fails

to sterilise the product. The condition is due to bacterial influences,

and higher temperature and a longer boiling get rid of the mischief

in jams. Jam makers are not too fond of the prolonged boiling, for

the longer the jam is boiled the more water is driven off and the less

the weight of jam obtained at close of operations. To know the safe

length of time to conduct the operation is the secret in making the

commodity.

Preserved Glands.

There is a demand in Europe, for medicinal purposes, for certain

glandular structures derived from animal sources, and I have
encouraged a relial^le firm of packers to collect and preserve certain

glands for export. The thyroid, pancreas, suprarenal capsule and
spleen have been successfully packed, under my directions, and the

thymus will be collected in season and also canned. This industry,

if conducted on })roper lines, should turn out a profitable one.

Bonedust, Bonemeal, Etc.

The bones, bonedust, and bonemeal arriving from oversea ports

received due inspection, and the factories created quarantine grounds,

at which such were treated, were periodically inspected. The follow-

ing table indicates the quantities imported into Victoria since January
1st, 1903, and the commodity exported indicates such as required

certification before the State to which they were consigned would
permit them to land.
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Two distiBCt dif^eases prevailed in sliee]) during- tlie autumn and
winter— (1) Pneunio-enteritis or contagious pneumonia, and (2) liver

rot or fluke.

Pneumo-enteritis extensively prevailed in Victoria^ New South
Wales and Tasmania. I succeeded in isolating and cultivating

the germ that causes the disease. The germ in the blood and in

sections of organs of sheep dead of the disease is rod-like, motile

3 to 5 micro-millimetres long, grows well in gelatine and agar under
aerobic as well as anaerobic conditions.

The guinea pig is not harmed by the disease, but the pigeon is.

Large doses of blood from a sheep dead of the disease kill the pigeon,

but cultivations have not a lethal effect. Cultivation of the bacillus

attenuates its virulence. Sheep inoculated with cultivations suffer

only a slight ti"ansient illness.

In 1834-5 there prevailed in New South Wales as an epizootic a

disease called epizootic catarrh. It caused the death of 50 per cent,

of the animals attacked. Judging from the description furnished of

the disease, it is identical with outbreaks I have been investigating.

A full account of the disease and of the experiments conducted will

be published in the Journal in due course. At preseiit various

experiments are being conducted to endeavour to procure a prophy-

lactic vaccine.

Liver rot, fluke, or fascioliasis is causing much concern to sheep-

breeders. It is prevailing widely on damp, marshy tracts of country,

and the mortality is fairly great. The disease is due to liver flukes

(Distomurti hepaticiiin, Distovium lanceolatumj in excess in bile ducts

of the liver of sheep. A full description of the disease, with illustra-

tions and methods of prevention, as well as treatment of affected

animals, will be published in a subsequent issue of the Journal.

Multiple absci'sses in sheep—the germ of which I described in a

report furnished to the department in July, 1898—are occasionally

encountered in sheep at the abattoirs. This coming season I appre-

hend the disease will be a source of great trouble. In wet seasons it

is noticed that it is very prevalent, and exceptional care will be

required in inspecting sheep for export to see that no abscesses are

left in the carcases and to reject those badly affected.

Foot rot made its appearance in some districts, but the disease

with care is one that can be kept under control. Paring the feet and
driving the sheep through arsenical and copper foot baths is the

treatment. When the sheep are unable to walk the feet should be
pared and dressed thrice daily with the solution.

Fowl Tick.

Fowl tick has been steadily combated during the year and from
many farms it has been eradicated by the efforts of Inspector Smitli

and the various police officers acting as tick inspectors. The pest

fortunately has been kept well within the restricted areas and from
Hopetoun and Goyurra, which districts have been placed in quaran-
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tine, it is hoped to be soon extenninated. An officer is to be sent to

Hopetoun to cause its eradication from tliose few premises in wliicli

it is known to exist. In ray last report I mentioned tliat when the
railway to Mildnra was opened it would be necessary to phxceMildui-a,

where tick has long prevailed, in quarantine, and the recommendation
has since been carried out. Senior-constable Carter and Mr. McLeod
have been appointed to control the evil there and from reports to

hand good work has already been done.

The disease made its appearance at St. Kilda in March last, and
no time was lost in having it stamped out in that locality.

The maintenance of the restrictions on birds coming from New
South Wales and South Australia and from our own quarantined
areas has certainly prevented the general infestation of Melbourne,
and on no account should the present regulations be relaxed.

Eoui' AND Avian Diphtheria.

Roup during the year claimed many victims. This disease is due
to a specific organism which I have cultivated. Many birds were
brought for examination during the year and roup was principally

the cause of the fatalities. Avian diphtheria was also occasionally

observed.

Tricophytosis.

Mange—due to a vegetable parasite, the TricopTiyton tonsurans—
affects man, dogs, cats, horses, cattle, and other animals, and last year
it was prevalent in horses and cattle. My attention was called to

many cases occurring in the metropolitan area.

Swine Fever.

In 1901 it was estimated that there were 350,000 pigs in the

State, and in 1903 the number had shrunk to 300,000. The cause of

the reduction in the numbers is to be sought in the mortality pro-

duced by swine fever, which since I reported its a])pearance in March,
1903, has made its pernicious influence felt throughout the State. At
the abattoirs in the metropolitan area many cases were observed

indicating the prevalence of the disease.

Demodex eolliculorum.

Mange in pigs caused by the Demodex folliculoruiu is not an
uncommon disease. Last year I had a ])hotograph taken of the

carcase of a pig that was badly afflicted. As a rule the disease

appears only in the face and head, but in this special case all parts of

the body were involved.

Scaly Leo.

Scaly leg in poultry is a mangy condition that was often seen

during the year. It is due to the 8arcoptes mutans.

Spirgptera Tumours in Horses.

Cases of iSpiroptera meyastoma—worms that cause fibro-cellular

tumours in the stomachs of horses—frequently cropped up. The meal
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woi'in (the larva of the meal beetle, Tenehrio molitor) which is the

intermediary host in the development of the worm, is now found,

extensively in grain stores and the lofts and bins of stables in Victoria.

Worms in Fish.

Worms [Filaria piscium) in fish, particularly the barracouta, were
very common last year, and they usually infested the body cavity.

Inhabiting the muscles of barracouta I found worms existing, but so

far I have not determined their species.

Bitter Pit in Apples.

During the year investigations into the causes of bitter pit in

ap})les were conducted, and from diseased fruit cultures of germs
(ibtained therein were made.

In March last pure cultures of various germs derived from infected

fruit were inoculated into Rymer and Morgan's Seedling apples grown
on trees at Mr. Sell's orchard, Doncaster, and in the laboratory other

varieties—Five Crown, Cleopatra, Jonathan—were also inoculated.

The fruits inoculated in Mr. Sell's garden were allowed to remain on

the trees for 14 days before being pulled, then taken to the laboratory

for examination. Some of it w^as examined four days later, but no

macroscopic changes were observed. The remaining apples were
examined 45 days after inoculation, and in fruit inoculated with

certain cultures, patches of disease in the fruit resembling those

noticed in apples that contract the disease spontaneously were noticed.

The control fruit shewed no such changes.

Further investigations are necessary before any definite informa-

tion can be announced as to the cause of the disease, and the work
will be prosecuted as opportunities are presented.

Phosphorescent and Slimy Meat.

During the year phosphorescence on meat and in butchers' shops

prevailed extensively in the metro])olitan area. The luminosity was
due to the Bacillus pflugerii, and in a lecture delivered before the

Butchers' Association I indicated the steps to be taken to eradicate

the disease. Besides touching upon phosphorescence, I dealt with

such subjects as sliminess on meats, the proper manufacture of brines,

and the abuses of preservatives in various goods.

Sliminess is a serious trouble in factories. I had occasion to visit

and report upon this condition in a country bacon factory. I isolated

from the diseased meat, and from the brine tanks, wells and water
tanks an organism, identical with the Bacillus viscosus, which created

the trouble. By adopting certain measures the trouble can l>e got
rid of.

Office Work.
Considerable correspondence with producers iu various parts of

the State on technical subjects was dealt with and the matters treated

upon required either answering by myself or at my dictation. In this

connection Mr. Crate's services were found absolutely necessary as

otherwise the work could not have been promptly executed.
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REPORT OF THE BOTANIST AND CURATOR OF THE
NATIONAL HERBARIUM.

/. G. Luehmann, F.L.S.

The work iu the National Herbarium during the past year has
been principally of a routine character. The arrangement of the
non-Australian plants has steadily progressed according to Bentham
and Hooker's Genera Planiarum, and will be finished in a couple of

months up to the end of the Phanerogams.

A complete list is made and also an alphabetical index. The
shelves are carefully numbered, so that there is no difficulty in finding

any desired plant. The species I have been compelled to sort

alphabetically, as being most convenient under present circumstances.
The whole of the late Dr. Sender's collection, purchased years ago
by the Government, has been incorporated iu the original herbarium
and put into the same paper, and so have also the many thousands of

plants received during the last 35 years, but not readily available

before for comparison. We have now, I believe, the finest collection

of plants south of the equator, for future reference by any botanist.

I may mention that I found in Sonder's collection specimens
gathered more than 200 years ago in a good state of preservation

;

they were desci-ibed by Mr. Petiver ni the Philosophical Transactions
of the Royal Society at the beginning of the 18th century. They are

partly from India and partly from North America.

Regai-ding the Australian collection, which is of course the finest

in the world, there are still many thousands of unnamed specimens,
but they are nearly all placed into their respective orders and genera.

They do not offer much new material, as the late Baron Von Mueller
had such a wide and profound knowledge of our native vegetation

that he would generally see at a glance whether a plant was new to

science or required investigation, though of course he could not with
certainty name all the collections he got and they were simply sent to

the herbarium without names, as supplements. The Australian collec-

tions are arranged according to Baron Von Mueller's Census of

Australian Plants, similarly to those from outside the Commonwealth,
but in this case the species are sorted systematically, at least the great

majority. The classifying of the immense number of unnamed
specimens will occupy much time yet but will have to be done, though
the results may be small. There are very few duplicates left, and
thus I have not been able to do much in the way of interchange, for

our plants near Melbourne have been sent away so frequently that

they are of no value to any large botanical establishment, and speci-

mens from the north and the interior of Australia are expensive.

In order to guard the collections against the ravages of insects

they are placed in large iron boxes and then subjected to the vapours
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of bi-sulpliide of carbon for two or three days ; the result is satis-

factory, as rarely an insect is found, except on recently received

specimens. It takes about a year to thus treat the whole collection.

In connection with the above I beg to mention the valuable

services rendered by my assistants, Messrs. Tovey and Audas ; both

have been most assiduous m the performance of the work allotted to

them and regular in their attendance.

Visits to the herbarium are not very frequent from people who
desire information on differeut subjects, but occasionally they take up
a good deal of my time. Owing to bad health, arising from prolonged
insomnia and other causes, I have been unable to do much progressive

work, nor even to name plants for correspondents expeditiously, but

my health is gradually improving and I hope to be able to do more
justice to the Agricultural Department as well as to myself in future.

The work on the Grasses of Victoria will, I trust, be finished

within a few months ; it is only in the evenings at home that I feel

able to devote myself to it for an hour or two.

With the aid of Providence and a naturally strong constitution I

hope soon to regain my former health and thus be able to give a

better account of the progressive work of my Branch next year.
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REPORT OF THE WORK OF THE FORESTRY
BRANCH.

A. W. Crooke.

Notwitlistaiidiug' tlie geiiei'al assuuiptiou to the contrary, good
forest couservation work h;i.s been achieved during the year iinder

trying and difficult circumstances. Such unpopularity as attaches to

the branch doubtless arises, to ;i great extent, from the fact that

system has been introduced into the exploitation of nearly ever}' class

of forest produce.

The strong efforts that have been made ti> im])rove the reserves

and conserve timb(>r for a continuity of future, whilst adequately pro-

viding for present requirements, necessitated the imposition of restric-

tions and proper modes of conversion that are strenuously objected to

by many of the persons immediately interested.

Though there is a cry, it may be pro]3erly doubted if there is any
very strong popular feeling for systematic and regulated forestry at

present, and every improvement has to be fought for to obtain and
retain. If there really is a general desire for true forestry at this

juncture, the experience of the writer is that it is not made manifest

by the bulk of the people and indTistries most vitally concerned.

Other countries did not awake to the value of systematic

forestry until their forests had almost entirely disappeared. Our
areas have been going fast for many years, and only the future will

be able to tell if we have continued to slumber.

Very many valuable forests have been lost, never to be regained;

still there are enough left to supply the timber needs of the community
in perpetuity—if they are spared to us—and sufficient strength is

given to the administration to witlistand the everlasting encroach-

ments of interested persons and corporaticms. However, it is most

gratifying to note that the Government is seriously taking the matter

in hand, and that consequently there is more than a fair chance of a

Forest Act. One is sadly needed.

Under present conditions, bar one or two inadequate sections of

the Land Act, the whole business is conducted under regulations by
the Governor in Council. These are more or less easily made, accord-

ing to circumstances, and quite easily unmade or altered. They give

no kind of security for consistent administration or fixity of ])urpose.

Alienation of Fokest Lands.

This is a depressing subject. Alienation of these lands has been

going on steadily, and sometimes furiously, year after year, since the

creation of a Forest Branch, and the past year has only differed from
its predecessors in degree. Much of the time and energy of the

administration has been taken up in battling for the retention of
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areas that should^ iu its opinion, be retained, wliilst it freely acqui-

esced in the excision of country—worthless from a forest point of

view—hastily reserved in the long ago in response to a then existing

forestry cry.

Large timber royalties are now being obtained by private persons

from " selected " land, and repeated applications have been made to

the Lands Department daring the preceding twelve months, palpably

for the timber on the areas applied for, because, less the timber, the

land is worthless.

It cannot be too strongly urged that the alienation of land bearing
line tiatural forests is a perpetual loss to the State. It is pleasing to

record that, by direction of the Hon. the Minister (Mr. Murray) this

alienation has been stopped for the time being.

If the law, or the elastic reading of the existing law, were altered

so as to retain in the Crown the property in timber, for purposes of

exploitation only, on all selected land until the fee simple was
granted, poor land bearing valuable forest produce would be much
less keenly sought after, or not at all.

In this connection it is suggested that surveyors when surveying
blocks in the vicinity of forests should be instructed to provide
proper outlets for the timber. This has been neglected in the past,

and in many districts, particularly Warburton, sawmillers have to pay
what practically amounts to blackmail, t() selectors for the privilege

of running a tram through their ground.

Royalty System.

The policy of bringing the whole State under this system has
been steadily pursued during the year, and it may be fairly antici-

pated that the time is not far distant when all forest produce will be
exploited under it. The system is fair, and deterrent of waste, whilst

the old priced license system was eminently in*'(|uitable and made
for waste of the worst kind.

Under royalty the necessary supervision presses very heavily on
the limited staff, but under priced licenses effective supervision is

practically impossible, and all said and done, effective supervision

plays the most important part in any scheme of regulated forestry.

Compared with the adjoining State, our royalties are very low, but
this matter is now under immediate consideration of the Director,

Geazing.

The present position is quite unsatisfactory; grazing on all lands

classed State foi'est and timber reserves should be immediately under
the control of the forest administration, and made subsidiary to the

larger forest interests. The fees—a legitimate source of revenue in

all recognized forest systems—should all be credited to us.

The existing system—or want of it—provides that some grazing
licenses are issued by this Department and some by the Department
of Lands ; and it has not always been possible to convince the latter
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that the reproduction of vahiable eucalypts in State forests is of more
importance than grazing fees. Such reproduction has been retarded,
and sometimes almost stopped, by relentless grazing.

Licenses too, for long terms, are not conducive to forest interests
and might with propriety be avoided in the future. They make for
forest fires, under which liead this is also referred to. Whenever
practicable, agistment is preferable, as under it the temptation to the
individual is not so keen.

FoKEST Fires.

Serious forest fires were anticipated last summer. All the con-
ditions were favourable to them, but happily heavy rains came at

unexpected times and they did not occur. Stringent precautions
were taken, many miles of necessary breaks made, fire prevention
literatm-e freely circulated, circulars and posters sent to country
schools, and forest stations effectively equipped to cope with the fires

that did not break out. But neither the labour nor the money is lost.

It might be possible, and profitable, to arrange with the Director of

Education for the State school teachers generally to give a lesson to

their pupils during the month of December in each year on the
" Careless use of Fire." About the same time a simple article might
be written for the school })apers on the same subject.

The money value of the timber destroyed annually by forest fires

cannot be estimated or calculated, but it must be very great indeed,
and no trouble or expense incurred in order to minimise them should
be matter for complaint.

Long term grazing licenses do not conduce to the prevention of

forest fires, and a condition in such licenses that they would be
cancelled on mysterious fires breaking out on the areas involved
would, it is thought, lessen the number of accidental outbreaks

—

more care w^nild be exercised. The fact is not genei^ally capable of

proof, but fact it is nevertheless, that forest fires are started for the

sake of the grass. Thirty odd years ago the writer saw it done in

the Dandenong forest by representatives of the pastoral licensee.

Savvmii.ling.

The majority of the mills are now under royalty, and the system
is working smoothly and well. There are more mills now operating

than there is full work for, and the present policy is to retain some
valuable belts of milling timber and virgin forest for future require-

ments. They will be opened when areas at present in use are cut

out and closed for a term of years. It is hoped that something fairly

reasonable in the shape of royalty may then be obtained. It might
prove a proper and profitable course to mark out these lands in

suitable milling areas and put them up to public competition on a

royalty basis, plus premium.

" Spot" mills continue a source of trouble, and in some instances

of waste, owing to their inability to break down large logs. During
the term of office of the late Acting-Conservator, Mr. H. Mackay, a
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regulation was made wliicli prevents the increase of this class of mill,

and they must gradually die out.

The millers supplying the metropolis have now come to some sort

of understanding as to prices on a basis of 8s. per 100 feet super, on

the trucks, and are doing well. The Crown royalty is 2d. per

100 feet super.

The output for the ])urpose of collecting royalty is now taken from
the sawmillers' books, and there is no reason to doubt the genuine-

ness of the figures, but it is suggested as an additional safeguard

against carelessness in compiling them, that statutory declarations at

stated intervals should be jjrovided.

Sleeper Hewing.

This has continued throughout the 3^ear, and has apparently come
to stay. Though seriously opposed at first, in many forests it has

proved a blessing in disguise. Thousands of culls and over-matured

trees have been turned to profitable account that would otherwise

have served no useful purpose whatever, and tens of thousands of

sleepers have been obtained from trees growing on ordinary Crown
lands and grazing areas that could have served no more advantageous

end.

The supervision has been strict, and therefore comparatively

costly. There is also some necessary waste, but part of this would be
avoided if the Railway Department could be induced to accept a

certain proportion of their lesser sized sleepers in their contracts for

full sized oiies. Frequently timber that would cut a small sleeper is

left to rot, because a small one will not be accepted at any price,

when the contract is for large ones.

Wattle Growing.

Plantations have l)een extended and new ones projected during

the year. So far as we know, there is no forest tree that will produce
so much in return for a given expenditure, and in so small a period of

time, if all goes well. It is intended to largely increase the planta-

tions during the coming year. The money has never previously been
forthcoming to launch out so boldly. But in this, as in other things,

it is well not to hasten too fast, and some degree of caution is neces-

sary. A first cost necessitates a continued cost for a period of from
five to eight years, and although the department has succeeded in its

past operations, private persons who have taken the matter up as a

business, and have spared neither money nor labour, lia^'e not

managed to get a return.

The tree is subject to the ever present dangers of fire and disease,

and it will not be for the want of trying if some efficient and cheap
substitute for tan bark is not presently discovered ; in fact it is

claimed to have been found already. Should this prove correct, the

value of the plantations would be suddenly discounted. These obser-

vations are made in connection with the numerous suggestions that

the Department should plant tens of thousands of acres with this tree.
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Waste of Valuable Timber.

Fairly a])Ocry])lial statements of a startling nature having- l)een

reported to Lave been made recently^ and such statements havin<-"

been widely circulated and commented on by the press, it is perhaps
well to treat the subject at some greater length than the bare facts

would seem to justify. These facts do not accord in any way with
the somewhat reckless and even ludicrous pronouncements referred to.

Still there is waste in exploiting timber, and must necessarily be.

Most of it is absolutely unavoidable. There is similar waste in a
carpenter's shop.

Strict regulations are made to prevent wanton waste, and these-

are duly enforced by the supervising staff. Of this we have had
recent independent expert evidence.

Neither sawmillers nor splitters will waste material that has any
market value, if they can possibly avoid doing so. There is often the
appearance of waste to the casual observer that has no foundation in

fact. Hewers and others, after using all the merchantable portions

of a tree, leave in the forests the faulty portions that cannot be made
use of. They cannot do otherwise. In forests where fuel is of value,

and they are many, there is no waste. There is waste of " edgings "

at some mills, because there is no sale for the small scantlings obtain-

able from them ; but these millers have been induced by the local

officer to see if cutting pickets and fruit cases will cover expenses.

A certain amount of waste, and of very valuable timber, is caused
by the extremely high standard set up by the inspectors of the Postal
Department in judging telegraph poles. At Rushworth such splendid
poles have been rejected—and consequently wasted—as almost to

amount to a scandal. Some steps may have to be taken in the

matter.

Judged from the standpoint of counti-ies where every twig is

eagerly sought after and has a value, there may seem tube inordinate

waste, but the writer is prepared to state, after having obtained

special information from every forest, that the sum of irreventable

waste is comparatively small. There was a great deal many years

ago, and the evidences of it still remain, but they could not easily be
confounded with the operations of later years. The waste caused by
spot mills has been dealt with. However, destructive criticism is

easy and—cheap.

Forest Offenders—Penalties.

The totally inadequate fines inflicted during the year for serious

forest offences by some honorary benches have been a serious set

back to the efforts of the field staff, who have much difficulty in

sheeting home such transgressions. At present there is no remedy.
Some of these fines are so paltry as to induce pilfering and other illegal

practices, and make them more remunerative than honest dealing.

Possibly the new Forest Bill may contain a clause dealing with
this. If a provision fixed a minimum fine for every offence, and for

each succeeding one on a rapidly rising scale, offences would be more
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rare. Summary recovery might also be provided for, the present
" show cause " process being slow and ineffective.

A specially severe penalt}' should be provided for the vandal

custom, in districts remote from supervision, of barking- eucalypts for

the sake of the bark. Local justices, from association and otherwise,

sometimes have a tender feeling for the defendant, and look upon
forest oifences with a lenient eye.

• Only recently the Metropolitan Board of Works saw reason to

complain of the small penalty inflicted on a man convicted of removing
timber from the special reservation adjoining the Board's property.

One of the two presiding justices was connected by marriage with the

culprit. This prosecution was a troublesome one, and occupied the

time of three government officers in detecting the offender and securing

a conviction.

NUESEEIES AN] I PLANTATIONS.

The latter are looking well, and have been added to during the

year. They are under the direction of a trained expert who estimates

the selling value of the produce of the large plantation at Creswick

at £300 per acre in 50 years' time—with some revenue between now
and then—granted a continuity of effort and necessary expenditure.

It may be taken from such a source that the figures can be relied on.

They are alluring. But it may be reasonably questioned whether

there is any very great certainty that such continuity of effort and
money provision will be afforded for that length of time, and whether

for so protracted a period, fire will spare our pineries, notwithstanding

watchfulness and a system of fire breaks. Yet, if the Department is

to produce pine timber, these risks must be taken. Some three

hundred plants will be added to the valuable little valonia oak plan-

tation this season.

The nurseries at Macedon and North Creswick have again turned

out a great quantity of first-class stock for the (Tovernment plantations

and institutions, for other institutions, and for public bodies generally.

Many thousands of suitable young trees have also been distributed to

country residents, more particularly farmers in dry districts.

As instructed, a special effort was made to meet the unexpected

requisition of the Director of Education for trees for a general

arl)or day for all the State schools. It is in evidence that the response

was satisfactory to that gentleman.

Some thirteen hundred schools were supplied with more than a

total of thirty thousand trees, all perfectly packed and distinctly

labelled. This, at a time of general distribution, refiects credit on

Mr. J. Firth (the Superintendent) and his staff'.

Improvement Thinning.

During the year this work has proceeded under strict conditions,

and as close supervision as the strength of the staff' permits of, with

a view to improve the reserves by removing inferior and crooked

growth and at the same time meeting the demand for mining
timber, fuel, telegraph poles, piles, &c., &c.
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Some 10,000 acres have been treated under the acreage and
tonnage systems from which revenue has been derived. The latter

system is the better, as being fairer and offering less temptation to
overthinning than the acreage system. Otherwise, however, some
areas have been overthinned from causes not under the control of the
administration.

About 1,500 acres have been thinned by day labour at a cost
ranging from 7s. 2d. to 27s. per acre, according to the nature of the
work and the capacity of the men employed. This improvement
felling, has been done when the resulting produce has little or no
commercial value, but anything that has a value is disposed of.

An experiment is to be made shortly by letting this class of work
by contract in suitable sized blocks to local bushmen. It was
expected, and justly so, that it would be tendered for at from 30 to

50 per cent, less than day labour results from city men. Tenders
will be invited in the near future, but if the prices demanded are
nearly as high as the Department has now reason to suppose they
will be, the wisdom of accc'|)ting them may be doubted.

Revenue.

A statement of revenue is appended. Compared with the pro-

digious quantity of forest produce supplied the returns may be
regarded as slight. But forestry cannot bo conducted on purely

business principles and eleemosynary lines at the same time. Forest

revenue in the past has always been made subservient to the needs of

national industries, particularly mining. Strict business principles,

could fairly be construed as giving nothing at all for nothing, and
nothing for less than its market value, yet section 5 of the Mines Act
provides that every holder of a miner's right may obtain all the

timber he requires for mining and domestic purposes without

payment.

It is our experience that those who get timber for nothing are

more difficult to control, more wasteful, and more impatient of the

slightest restriction than those who pay for it.

Many years ago the present writer—with some timidity—remon-

strated on a proposed course on the ground that it would seriously

aft'ect the forest revenue. He was told by the then Treasurer, that

forest revenue was not a consideration, and that the forests should be

exploited for the benefit of other great industries. Though the rates

are so low, the expenditure in supervision is the same as it would be

if they were reasonable. When circumstances compel the timber

getter to obtain his supplies from private paddocks and selections,

he pays three and four times as much as he pays this Department.

Scores of instances could be cited were it not for considerations of

space.

General.

It will probably be necessary in the near future to close for a term

of years, either in whole or part, for particular kinds of forest

produce or all kinds, certain areas of forest. Wombat, Tchiree,
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Creswick^ Bailiestou, Whroo, Beualla, Yarrawong-a, Barmali Island,

Heatlicote, Knowslej;, Crosbie, and other districts will need careful

examination in this connection.

The rapid increase of dredging operations in the vicinity of thinly-

clad firewood areus is a cause of some disquiet. The consumption of

fuel from the local Castlemaine forests for dredging last year amounted
to 3,500 tons. These forests cannot long stand this strain.

The rapid increase of insect pests and parasitic growths is also a

cause for some concern. The forests at Maryborough, Tarnagulla,

Warrowitue, Moormbool and Eushworth are badly infested with

mistletoe ; in the case of Kushworth, a valuable young ironbark forest

is seriously menaced. Efforts have been made to cope with this evil,

and it is proposed to take vigorous ineasures this year. This pest

however spreads into forests from adjoining paddocks and selections,

and there is no present power to compel the landowners to take any
action. It is suggested that this might be considered in connection

with the Forest Bill.

There is little cause to doubt that the rapid increase of insect

pests is directly due to the enormous mortality of insectivorous birds

due to the laying of poisoned grain for vermin destruction purposes.

Shooting in forests, except by licensed sportsmen, might profitably

be prohibited for the sake of these birds, and also for the purpose of

minimising forest fires. The small boy using shot in his pea-rifle is

responsible for the death of great numbers of these valuable birds.

Kingbarking permits are responsible for much destruction of

valuable timber. It would be a step in the right direction if none
were granted in well timbered country, unless a competent forest

officer is stationed near enough to supervise. The selector's view of

what is crooked and useless timber is usually a fairly comprehensive

one.

A few words may be spared concerning the new tmiber trophy.

Under instructions from the Director—and by the direction of the late

Minister—at very short notice an admittedly handsome structure has

been built in the shape of a room without a roof. In preparing it,

one of the objects the writer—who has for many years made articles

of furniture of " common " Victorian hardwoods—kept in view, was
to make evident the beauty of grain and the softness and warmth of

colour of these ^'common" timbers, such as blue gum, red gum,
mountain ash, grey box and the ironbarks, and the suitability of

some or all of them for superior cabinet work and internal fittings for

high-class buildings. These woods are practically unknown for these

purposes, but an inspection of the trophy should convince architects

and others interested that they need not go out of this State for high-

class, low-priced cabinet woods. So little are our own woods
thought of in this connection that planks ten inches wide could not

be obtained in Melbourne, and, excepting the blackwood, most of

the trophy was built from seasoned railway sleepers. Blackwood, of

course, is well known as one of the handsomest of figiired timbers,

yet great quantities of it, obtained from alienated lands, are still
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conimouly used for firewood. The architect was Mr. G. B. H. Austin,
of the Public Works Departmeut, and the builder Mr. Kannaluik, of

Queen street. Both have reason to be pleased with their effort.

The staff, speaking generally, has worked admirably during the
year, many of its members taking a keen interest in their duties.

The branch has long been worked under its full establisliment both
as to inspectors and foresters, but an increase to its paper strength is

a present pressing requirement. The recent appointment of an
acting inspector is a most acceptable addition.

Much valuable assistance has been again rendered by members of

the constabulary acting as Crown lands bailiffs. A reversion to the
previous practice of rewarding these officers for obtaining convictions
is woi'thy of consideration, especially in the vicinity of towns where
the forest officers cannot afford the time to detect forest offenders

;

but not on the old basis of a fixed sum per conviction. A better plan
could readily be devised, but there is not space here to elaborate it.

WOMBAT STATE FOREST.
Receipts and Expenditure eor Yeae Ending 30th June, 1904.

Rf.CE I PTS.

Rent— Sawmills
,, Special Area
,, Residence ..

,, Grazing
Royalty—Sawn Timber

Mining Timber
Fencing Timber

,, Firewood & Charcoal
Beams, Piles, &c. ..

Wattle Bark
Sale of Confiscated Timber, &c

.

£
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REPORT OF THE POULTRY EXPERT.

A. Hart.

Ib presenting tlie annual report in connection witli the poultry

and egg industry, I might mention that the past season has not been
so prosperous as could be wished, due to the fact that to some extent

several of the exporters prepared and packed their poultry for export
without Government supervision, packing a class of fowls which were
not up to the standard of foreign requirements. The result was that

Russia and Canada gained a great advantage in this trade to the

detriment of the Victorian poultry industry. When the exporters

shipped with no departmental supervision, treating the birds them-
selves, it was impossible to fill the demand for stock for the South
African market carrying the Government stamp. I am glad to say

that the exporters have now realised the importance of Government
supervision, and are again having their birds treated and packed in

the usual way. Already 10,000 head of poultry have passed through
my hands, and several shipments have been made with successful

results to South African and London markets. The reports received

from both places describe the packing as perfect, the prices realised

being very satisfactory and quite equal to those reached for best

poultry from Russia and Canada.

I am informed by the shipper of the consignments to London
and South Africa that his agent reports as follows :—-" Packing per-

fect, price good, demand for an unlimited quantity with the following

improvements: (1) All birds to be of uniform size and weight in

each package, (2) condition should be improved by topping off for a

month previous to being killed, (3) maximum age at time of export,

14 to 18 weeks old, weight to average from 3 to 4 lbs. per bird."

In topping off by natural feeding in troughs, ground oats or

barley meal scalded with skim milk or milk and water, mixed in the

form of a crumbly mass, should be used for the first fortnight ; fol-

the remaining 14 days let 1 lb. of rendered fat or fresh cut green
bone be added each day for every 20 birds. They should have a

plentiful supply of green food, grit and water, and be kept in a dry

and draught-proof coop capable of holding 6 chickens. These coops

should be closed with laths in the front, allowing space for the birds

to feed out of the troughs placed in front of the coop. They should

be liberally fed three times a day. Birds fed in the ordinary way
will realise in London from 7d. to 8d. per lb., whilst those topped oil

as described will reach lOd. to 10|d. per lb. and are much more in

demand.

All future consignments will be killed and bled, and packed in

twelves keeping the weights as even as possible, whilst size and
quality will also receive special attention so as to meet the latest

requirements of the English and South African markets. The
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average class of chickens on the market during" the past season was
superior to anything produced in previous years, and taking into con-

sideration the present low price of grain and other poultry foods, it

should encourage the producer to keep on improving his stock. If

the right class of birds come to hand there is no fear of the market
being over supplied, and our exporters have every chance of

sharing in the enormous amount paid annually to importers of poultry

and eggs into England, running into over £10,000,000 per annmn.
At the time of year when poultry are most plentiful here, they are

very scarce and are consequently at their highest prices in England.

An idea of the extent of the British trade in poultry and eggs can
be gained from the following facts published by the British Board
of Trade Journal

:

—" The values of the imports for the past two years

are—Eggs, (1902) £6,308,985 ; (1903), £6,617,619. Poultry, (1902)

£1,059,044; (1903) £1,203,086." The increase in the value of

both items last year over 1902 was £452,676, Russia and Denmark
taking the lead in the export of eggs. The quantity of eggs
imported last year was 2,271,661,560, representing an average
expenditure of 18s. for each household in foreign eggs. This is

exclusive of eg'gs sent from Ireland. The estimated value of the

total consumption of eggs and poultry in Great Britain during 1903

was £17,420,705 divided as follows :—Imported, £7,820,705; Irish,

£2,300,000 ; British, £7,300,000. The weight of eggs consumed last

year is estimated at 250,000 tons, and the poultry at 65,000 tons.

Of the eggs used, it is considered that about five per cent, were
purely for manufacturing purposes, one firm in London using at least

a million per annum, although its product is not a food.

Time for Exporting.

The best time for exporting so as to command highest figures for

chickens or ducklings is to land them in England from March to

June, while turkeys should be sent during September or October, and
must be on the London market before Christmas. Either turkeys,

chickens, or ducklings may be killed when in prime condition, and
can be kept in cool chambers till required for exportation. The
weight of turkey gobblers should be from 12 to 20 lbs., the heavy
weights being in the most demand, providing the condition is up to

the mark. Turkey hens should run from 7 to 10 lbs., and no birds

should be over 12 months. Chickens should be from 3 to 44 lbs.,

and their age from 14 to 18 weeks ; ducklings should average about

4 to 4^ lbs., and they should not be more than 10 to 13 weeks old.

Nothing but high conditioned birds should be sent. Liberal feeding

will encourage weight, and the sooner the birds are ready for the

market the less will be the feeding bill. All classes of poultry

intended for export should be put up and fed with suitable food, so

as to induce both growth and condition.

The use of the crammer in rearing poultry will enable breeders to

force their chickens on rapidly, but can only be recommended where
poultry is kept on a large scale, or where birds are wanted to catch

a particular market. The food for the crammer must be of the
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consistency of porridge. It can be made of ground oats and barley

meal mixed witli skim milk and no water is required with it for

drinking purposes.

Watering Poultry.

I would like to draw tbe attention of our city auctioneers to tlie

importance of providing tlie sale coops with drinking accommodation
for all poultry sent in to market. This matter requires attention, as

it is well known that birds sent on long journeys without water will

not kill a good color, which is against success in freezing, preventing

them from showing the whiteness desired.

Exporting and Storing Eggs.

The British markets still offer an unlimited demand for eggs, and
Victoria should endeavor to furnish a portion of the supply required.

The shipments made to foreign markets during last year were not a

success, as they were sent as ordinary cargo, no cool storage being
available.

Dm-ing the past season about 100,000 dozen eggs were put

through the Government Cool Stores with very satisfactory results.

The eggs were placed in the chamber when their value was from Sd.

to 9d. per dozen, and they realised from Is. Id. to Is. 2d. per dozen
when sold. The success of keepiug eggs in this manner is now assured

and must certainly prove a benefit to the industry as the consumer
can rely on getting a fresh e^^ at any time of the year. The per-

fecting of this process must be credited to the Department, as other

previous trials were not a success. A large number of persons

interested in the eg^ industry took advantage of the Cool Stores, and
the quantity of eggs stored Avas very satisfactory. One point to be
observed in selecting eggs for st(U*age is that they must be perfectly

fresh or satisfactory results will not be obtained, as they will come
out in exactly the same condition as they are put in. Eggs should be
perfectly clean and this can be effected by the use of suitable nests

for the hens.

The packing of eggs sent in to market is much better than it was,

the musty chaff, sawdust, &c., formerly used having been replaced by
suitable packing, the producers receiving many valuable object lessons

in this respect at agricultural shows where the departmental exhibit

was on view. The egg filler brought out by the Department to suit

any box similar to kerosene cases is now very popular, and its cost is

trifling, being only about 7id. per case. It permits of 25 dozen eggs
being packed and kept free from taint of any kind. The filler can
be compared favorably with anything made of the kind, and on com-
parison with an American article used very largely in that country, it

was found to be ahead in every respect.

The requirements of our State egg production must in the future

demand an outside market to cope with the supply. Cool storage is

the only certain method of making a successful export trade, and the

provision of cool chambers by ship-owners would be a boon to the
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industry. The Government might, with advantage, secure these
chambers, when they could allot space in them as required. The
great benefit to be derived from cool storage would be the extension
and improvement of the trade outside our own State.

Agricultural Classes.

During the past year these classes have been well attended, and
very much interest has been taken in the valuable object lessons
afforded. Demonstrations and lectures have also been given at the
various centres in the State, when all branches of the poultry industry
were thoroughly explained. The best breeds, both for pure stock or
crossing, were shown, and sam])les of meal, grain, grit and shell were
on view. Models of troughs, dust-baths, and all other poultry
appliances were exhibited, including the crammer, which is used so
successfully in Surrey (England), this county commanding the highest
prices for chickens.

During the past year I have planned out more poultry yards, and
visited more farms than in all previous years put together, and the
prospects of the poultry industry can at present be said to be in a
very favorable condition, providing much encouragement to those
engaged in it.
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REPORT OF THE DAIRY EXPERT.

R. Crowe.

I have pleasure in submitting a resume of the chief features of

last year's work in connection with the dairying industry and the

Government Cool Stores.

In the July number of the Jottrnal appeared an article by me
entitled "A few lessons from the })ast butter season," which contained

matter that might, perhaps, more appropriately be incorporated in

this, the annual report. In that article I mentioned that butter of

the approximate value of £1,500,000 was exported. I also pointed

out that our having to begin the season with old stored butter, and to

re-open business connections, together with the necessity for lower

shipping temperatures, accounted for the disadvantages experienced

on the London market. Yet, notwithstanding these serious draw-

backs, the season cannot be regarded as other than satisfactory.

Many of our factories secured averages of 98s. per cwt,, a price

higher than the most competent authorities anticipated twelve

months ago.

Quality of Victorian Butter.

Notwithstanding all that has been said regarding the industry

generally, and the quality of Victorian made butter in particular, it

should be remembered that at the Islington Show lield by the British

Dairy Farmers' Association at the Eoyal Agricultural Hall, London,

from the 6th to the 9th October last, Victorian butter gained the

whole of the six money prizes and four medals offered for competition

in the sections for colonial produce.

As it came forward for export the butter was in most cases fully up

to the standard of previous years, particularly with regard to factories

receiving milk direct from the suppliers. There were, however, some
exceptions in this class. Factories dealing with cream showed but

slight improvement, except in some three instances where it was paid

for on a differential basis according to condition at the time of its

being brought in, a practice which had the effect of securing more
frequent deliveries. Companies which do not differentiate in price

have made no headway whatever, nor are they likely to unless they

take steps to ensure that their supply shall be delivered in better

condition. Even at the risk of being accused of repeating the advice

ad natLseam, I must again insist that it is impossible to make good

butter from bad cream, and before any improvement can be effected

steps must be taken to ensure the delivery of cream in good condition.

Dairy Inspection.

Both Messrs. Archer and Carroll report very little headway
in regard to dairy inspection, owing to the want of a uniform

and compulsory system of working among the different municipalities.
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In the March number of the Journal I dealt with this subject at

some length, since when the matter has received considerable atten-
tion. The Department drafted a bill dealing with the subject, and
the municipalities in the AVestern District, which were doing good
work in this direction, also met and drew u}) a scheme which was
considered in conjunction with the de])artment's bill by a committee
from those bodies and the executive of the Dairymen's Association.

This conjoint scheme was referred to all dairymen interested, and the
resulting concentration of their united wisdom is now embodied in a
scheme to be submitted to a meeting of the principal people con-
nected with the industry to be held in Melbourne at the end of

August during Show week.

Although dairy supervision has been legislated for in the Health
Act for 14 years, and its general application has been strongly urged by
us for the past 10 years, very little was achieved. Now, however,
there a]ipears to be a probability of something being done that will

effectually meet the urgent requirements of the case. Proper dairy
inspection would do more to raise the quality of Victorian dairy

products than anything else that could be conceived.

Instructional Work.

As usual butter was inspected prior to export and points allotted

according to quality. Whenever a falling off in the standard of any
brand was noticed, reports were forwarded immediately to the

managers concerned and advice tendered as to remedial measures.
If an improvement was not made as the result of our correspondence
one or other of the dairy supervisors was sent to make inquiries and
personally indicate the reiuedy. Much good was done in this direc-

tion and a great deal more could have been effected had our staff been
sufficient to cope with the growing requirements of the industry,

especially in the export season of the year. Instances might be
quoted where factories turning out up to 10 tons of butter per week
were lifted by these educational means, from making an inferior

butter into turning out a superior article, to the extent of an extra

£5 per ton in value. As most of our factories have now been in

existence for from 10 to 14 years and are built of wood, the liability

to pollution is increasing according to age It is very important

that when trouble in the shape of contamination of buildings or plant,

or general neglect on the ])art of suppliers occurs that expert advice

should be available immediately, as its continuance for even a few
months would possibly mean the loss of the price of a new up-to-date

factory, and the embarrassment of the company.

Grading Butter.

At the commencement of the season some of the butter factories

requested the Dejiartment to grade and stamp their ex]K)rt butter as

either "Approved for Expoi't, 1st Grade," or " A])proved for Export,

2nd Grade," and so on. As some exporters appeared unaware that

the Department would undertake to grade in the absence of legis-
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lation, a circular was sent to all shippers informing tliem tliat it would
be done wlierever it was desired. Twenty-two factories applied to

have their consignments graded and stamped prior to shipment. This

was done, and certificates sent to the companies weekly showing the

residt, many factories expressing themselves as highly pleased with

the value of these detailed reports and all requesting that the grading
should be continued. In a few instances, however, the object of the

grading appeai'ed to be misunderstood, it being thought that higher

prices would be secured for the butter in consequence of its having
the grade stamp on the boxes. This of course is too much to expect

straight away. In the course of time when buyers become acquainted

with its meaning they will recognise the advantage by giving higher

prices. The primary object is to divide the butter into recognised

standards according to quality and to immediately furnish managers
and directors of factories with an inde])endent statement indicating

the relative grade to which each of their consignments had attained.

For instance, if a slight falling olf in quality were noticed they could

then at once ascertain the cause and institute remedial measures. To
send reports, without stamping the butter accordingly, would not

fully meet the requirements of the case as the difference between a

butter scoring 94 and that receiving 93 points would not so forcibly

stimulate the makers into action as would an additional intimation

that their butter had been branded second instead of first grade. The
allotment of jDoints fulfils the instructional function of grading, but

the branding is the lever which compels prompt action towards
improvement. In the absence of this clinching demonstration a

falling off is only realised when the season is far advanced and prices

and reports begin to arrive from Jjondon. It may be pointed out

that considerable risk is run by the officers of the Department
through the adoption of voluntary grading, because some of the best

factories have not yet asked for the system to be applied. The first

grade stamp embraces butters varying in price to the extent of nearly

Id. per lb. so that it Avill be seen that good sound butters are included

in the same classification as the choicest—a fairly wide range—some
of the good sound brands being graded, whilst a few of the choicest

are still being shipped as " Approved for Export " only. Therefore,

in the face of a comparison being made at the *London end between

two brands, one bearing the stamp " iVpproved for Export" only, the

Department runs the risk of having the judgment of its experts

ridiculed, so that it is to some extent doubtful whether voluntary

grading will affect the object aimed at. At any rate, it appears as if

much good cannot be achieved until the majority of our factories

request that their output should be graded. The reference made else-

where to the good which has attended the compulsory system of

grading adopted in New Zealand will fully indicate the desirability of

its introduction here.

Sterilised Water.

During the past season 29 samples of water were received from
butter factories for bacterial examination and nine for chemical
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analysis, all of wliieli, with two exceptions were contaminated to a

greater or less extent, and therefore unfit for the making of a <»-ood

keeping quality of butter.

The tests were made by Dr. Howell, Chemist for Agriculture, and
ir is evident that a very great proportion of the water now used slumld
be sterilised by filtration, or heating, or both. Three yeai-s ago many
butter factories installed high pressure filters for the treatment of all

water required for the rinsing of cream-cans and utensils, and the
washing of butter. When in good working order these filters perform
their work efficiently, but to keep them in good working condition
regular attention is required. Where batteries are changed daily, or

oftener when necessary, and sterilised before use each time, good
results have been obtained. At many places where installations exist

it is not uncommon, however, to find unfiltered water used extensivelv.

Sometimes even the filters are only worked nominally, one (jf the

battery candles being broken.

There are a few good filters on the market but the risk of careless

use has been shown by experience to be very great. The Salvator
steriliser, an apparatus recently introduced solves the problem of

water sterilisation. The water is heated under pressure, and without
ebullition to a temperature of 230 degrees Fahr., then automatically
cooled to within a few degrees of its original temperature. Tests
made of Avater so treated demonstrate its absolute sterility.

A modification of this system was adopted at some butter factories

in the shape of a pipe within a pipe, the inner one being ^ inch and
the outer \\ inch. About GO feet of tubing is necessary between
supply tank and boiler, and 40 feet of h inch copper piping aljove the

water level inside the boiler. The water passes through tlie i inch

])ipe to the boiler, and thence through the copper tubing, and on
emerging, is connected with the \\ inch pipe. In this way the water
exchanges temperatures and saves fuel. In practice, it was discovered
that the lime and magnesia contents of certain waters were so great
that the precipitation on the inside of those appliances entailed the

necessity for frequent cleaning. Lower temperatures were tried to

escape this accumulation of deposits and yet destroy all organisms.
In one instance the water was sterilised at a temperature of 175
degrees Fahr., so the question naturally presented itself whether
the ordinary pasteurising and cooling appliances used in butter

factories might not serve the purpose, but an installation of this kind
was not a success.

Efficient filtration or heating to 230 degx'ces Fahr. will stei-ilise

water but of the two methods heating, as described, yields more satis-

factory results, and should be adopted by all butter factories having
doubtful or bad water supplies.

Butter Boxes.

A great deal has been said recently about the supply of butter

boxes. Already factory companies are securing a stock for the
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coining" season's requiremcaits at a higher price than they have paid
for many years past. When in New Zealand recently I made inquiries

as to the supply of timber suitable for boxes and the most reliable

authorities there assured me that there was at least sufficient for the

demands of the next 30 years. However prices must inevitably rise

because the sources of supplies are becoming less and less accessible.

It is stated that immense forests of suitable timber exist in Queens-
land but so far little has been done to vitilise them. I am told that

even butter factories on the fringe of this supply do not avail them-
selves of it. It may be possible to eliminate both gum and sap from
some of our own hardwoods and make them serve the pui'pose.

In this direction lies a field for experiment.

Paraffining Boxes.

A number of experiments were made during the year in paraffining

the inside of boxes.

The New Zealand white pine is the most suitable wood available

for butter boxes, but much of it has a strong sappy odor especially

when wet. A little steaming when cleaning discloses the extent to

which this woody flavor is present. When any butter comes in con-
tact with such a box, it tastes quite woody, and in bad cases, the
taint is imparted even through the paper.

Coating or lining with paraffin wax, which is both neutral and
impervious overcomes the difficulty. The wax does not affect the

flavor of the butter in any way, and the method of application is

simple.

A series of galvanised iron boxes, each about 11 inches cube, are

provided through which exhaust steam from the engine passes.

About eight of these iron boxes are necessary to expeditiously heat

the butter boxes sufficiently to properly apply the paraffin. The
butter boxes are inverted over the steam boxes for heating. Although
the paraffin wax melts at a temperature of 130 degrees it is necessary

to have it at 200 degrees, then it is limpid enough to be applied with
a brush to the inside of the box which has been previously heated. It

cannot be laid satisfactorily on a cold surface. This paraffining stops

the absorption of moistxare from the butter by the wood, whilst, on
the other hand, it prevents the wood from tainting the butter. The
cost of treatment is about Id. per box, and as less surplus in weight
of butter is necessary a net saving accrues. Pure refined paraffin

only should be used and any which contains even a trace of kerosen,e

should be rejected. The system is coming rapidly into vogue in

New Zealand and should be adopted by all factories here.

The Royal Commission.

During the year disclosures came to light in reference to secret

commissions, and the evidence so far adduced shows that the Honor-
able the Premier was fully warranted in appointing a Royal Commis-
sion to inquire into all matters pertaining to the butter industry. It
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is to be hoped now tliat a start lias been made, all evils will be
tliorouglily sifted, and measures taken to remove them. It is simply
astounding that butter returns may be " faked " in the manner
described by some of the witnesses. • Of course those against whom
this charge has been made have contradicted it, but whether the
imputations of juggling with tests and cream returns be true or not,

legislation is essential to protect the sup])]ier, on the one hand, and
the honest trader on the other, from the possibility of misrepi'e-

sentation.

Necessity for Standardisation.

Uniform methods of measuring and testing milk and cream ; the

licensing of all persons so engaged; a standard system ni keeping
books showing the amount of milk or cream received, the butter fat

per test, and the commercial Imtter or cheese manufactured there-

from, the books to be accessible to milk or cream suppliers; a uniform
method of closing butter and cheese factory accounts, the financial

year to end on the same date in all cases, and the publication of

balance sheets on a uniform and approved basis should be made
imperative by legislation.

Dairy farmers are naturally suspicious, and reasonably so, when
accounts are shrouded in mystery. So far back as 1897 I urged the

necessity for a uniform system of keeping accounts and publishing

comprehensive balance sheets, but secretaries did not feel disposed

to take the matter up. The most pronounced opponents of the

system must now admit that the farmers' confidence can only be

retained by rendei-ing unto them a clear and full account in every

detail. Even at the moment of writing, a very striking case occurs

to me, where the suppliers are completely demoralised because their

company has persistently withheld this information.

History of Attempted Legislation.

Few are aware of the many attempts that have been made to put

the butter export trade on a sound footing. As far back as the ItJth

of July, 1896, Mr. Taverner, the then Minister of Agriculture, moved
for leave " to bring in a bill to provide for the inspection of daily

produce and other products intended for export, and to regulate the

export thereof." He mentioned that at a conference in Adelaide held

on May 1st, 1896, at which three other colonies were represented, the

following resolutions, i7iter alia, were passed. " That uniform legis-

lation be sought by the colonies to provide that . . . with regard

to dairy produce, fruit, and wine, a uniform system of inspection and
marking be adopted." Mr. Taverner said fvide Hau.mrd, 29tli July,

1896, page 794), "We propose under this Bill not to aUow inferior

2)roduce to go out of the colony unless it is branded in such a way as

to indicate what it really is." Clause 10, subsection 2 of the
" Exported Products Bill 1896" provides for "inspection," "grading,"

and "stamping of butter," and clause 12 deals with " improperly

using brands." This Bill met with such determined opposition that
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it was withdrawn, redrafted, and again presented to Parliament on
the 30th November, 1897, when it was proposed to have the butter

branded " Factory," " Milled," or " Dairy," according- to the source

of manufacture (vide Hansard, 1st December, 1897, page 427). The
Honorable Mr. Graham in supporting the Bill said " The whole of

the opposition to this Bill came from one source, the middlemen of

Melbourne." Mr. Bowser (ibid 433) stated "He would remind those

opposed to supervision of the result of the absence of supervision in

the Northern States of America. In 1881 the Northern States stood

at the head of the market with their butter and cheese but in 1891
they were at the bottom. During that time there was a falling off of

93,000,000 lbs. of butter and 22,000,000 lbs. of cheese. That falling

off' was said to be entirely due to the fact that the butter export trade

passed into the hands of the middlemen of New York and was so

degraded by them that the value of the butter in London generally

fell." Mr Taverner {Hansard, 1/12/97, page 45) said "the terms h.e

Avould accept were as follows :

'' factory,' ' dairy,' ' milled,' and
' pastry.' " On the 14th Decemljer, 1897, this Bill was passed by the

Assembly without a division and promptly rejected by the Legis-

lative Council. In 1898 a modification of the original bill was rein-

troduced but was unfortunately so clipped and trimmed when passed
into law, that it left the Department in a worse position in regard to

control than before, because it forced us to place the brand of a
" Crown " under the words " Approved for Export" and over the

word '^Victoria" on all butter other than pastry. Prior to the

passing of the " Exported Products Act 1898," all butter for export

had been classed into three different grades, the soundest and best

butters 'being stamped " Sanctioned by the Department of Agricul-

ture, Colony of Victoria," with a "crown" in the centre surmounted
by the letters " Y.R." The class between good butter and pastry

was not stamped, while pastry butter was branded with the word
" pastry." Outsiders and those in the trade abroad naturally con-

clude that if an article bears the Government stamp it is an indication

of quality, but now when a person finds two extremes of quality under
one official brand, he shrugs his shoulders and says " There's

Government inspection for you—this is what happens when the

Government interferes with private business." An attempt was
made in 1901 to get a measure passed to patch up the defects known
to exist, but this was also summarily thrown out by the Upper House.
There is not the slightest doubt but that had the measures required

by the Department of Agriculture been passed, the transposing of

brands, and some of the other practices revealed by the Commission
would have been impossible.

Appointment of an Expert in London.

Mr. Taverner's first act after Lis appointment as General Agent
to represent the State of Victoria in Britain in selecting a man with
an intimate knowledge of the perishable export trade in the State
must be commended. With a purely clerical or non-expert assistant.
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probably more voluminous, but perhaps misleading and harmful
reports would be sent out regarding our products. A general report
in vague and indefinite terms on the quality of butters arrivinp- in
London, as supplied in the past, is of no use here, and unless the
author of the report be an expert, it is more than likely he will at

times be made the unconscious tool of people having a special axe to
grind. I anticipate that more favourable reports will be forthcoming
in future to enable greater headway to be made this coming season.

Instruction in Cheesemaking.

During the year Mr. Archer gave instruction in the manufacture
of cheese at 29 cheese factories, and the several letters received in

appreciation of his services bear eloquent testimony to the efficient

manner in which his duties were performed. However, it was recog-
nised that the work of dairy supervision and instruction was being-

impaired through the diversion of Mr. Archer's efforts to the cheese-
making branch, and Mr. McMillan was appointed as cheese instructor.

There is a great field for improvement in the quality of Victorian
cheese. A large interstate and African trade requires catering for,

but the relative prices of butter and cheese on the London market
will have to undergo a considerable change before it will pay to

divert milk from buttermaking to cheese. It would appear that these
far away markets can be more economically catered for by dairying-

countries within short distances, such as Canada, America, and
Holland. Therefore, when freight is such an imj^ortant considera-

tion, it is better to send the more conceuti-ated product, butter.

Ripening at Low Temperature.

The cool storage of cheese was taken advantage of during the

past season with gratifying results, and in this connection it might
be mentioned that Mr. J. Sawers, of the Edendale Factory, the most
successful cheesemaker in New Zealand, has been maturing his

cheese at temperatures down in the forties. At the principal shows
held in New Zealand for years past Mr. Sawers was the most success-

ful exhibitor, and is generally looked up to as the king of cheese-

makers there.

Pork.

e export of pork and pic

doubtl

The export of pork and pig products is still on the increase, and

v^^^btless would have by this time reached large proportions had not

the swine plague retarded the operations of breeders and given a

complete set-back to what promised to be a rapidly increasing trade.

Interstate business consists chiefly of cured products, bacon, ham,

etc., whilst South African business is composed of frqzen pork.

With a surplus production the outlet for pork appears to be practi-

cally unlimited, and as a profitable adjunct to dairying there yet

remains great room for its expansion.
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Poultry and Eggs.

Mr. Hart, in liis report, deals exhaustively with the poultry and
egg branch of the export trade, and here we have perhaps the most
startling illustration of the utility of Government supervision and
grading for export. It is pointed out that when, a couple of years

back, all the work of preparing poultiy for export was done at the

Government Cool Stores and the Government stamp placed thereon",

the trade rapidly developed. Through the cutting of prices this part

of the business went outside for a time, enabling exporters to pack
stuff which would not be passed by the Department's officers as

worthy of the Government stamp, resulting in the diminution of the

trade to vanishing point, and the absolute sacrifices of orders from
.abroad. All the exporters have returned to the Department again,

to secure the advantage of its independent supervision and stamping,
with the result that business connections are being renewed.

Veal.

A quantity of veal was shipped, and the demand is such as to

warrant the belief that when the country is again stocked this trade

can be so built up as to assume important dimensions. With in-

creased competition in the world's markets for dairy produce, it is

reassuring to know that these by-products of the dairy, pork, poultry,

eggs and veal yet remain to be developed, and promise a ready,

profitable return.

Mutton, Lamb and Beef.

Owing to the good season for grass, there was such a demand from
the noi'thern districts, and especially from New South Wales, for

re-stocking purposes, that the price of cattle and sheep remained so

abnormally high as to preclude exportation, but the condition of the

few sent in for export at the commencement of the season left nothing

to be desired. It is a peculiar fact that in the past good season there

was practically nothing offering for export, whilst during the pre-

ceding season of drought 500,000 carcases were shipped. This
appears at the first blush unintelligible, but the shortage of food in

the season before last induced stockowners to rid themselves of

surplus stock, in order that sufficient grass might be left to carry the

remainder safely through. High percentages of lamb marking are

reported from all over the State this season, and inquiries already

made indicate a good campaign in the coming spring.

Rabbits and Hares.

With " bunny " a check in value from 20 to 25 per cent, has been
experienced, the much vaunted unlimited British market being sorely

taxed by • the wonderful fecundity of the rabbit. For the season,

2,414,816 pairs of rabbits were exported from Victoria, as against

4,063,417 pairs for the year before, but New South Wales and
Tasmania having come into the business a large increase in the total
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sent to London is the result. Prices liave therefore dropped and
profits have become so reduced that according to latest reports New-
Zealand is threatening to relinquish the business altogether. It is

satisfactory to record that not a solitary complaint has been received
for the year regarding the quality and get-up of Victorian rabbits,
all of which have been graded and packed under Government super-
vision. This makes the third consecutive year that (lovernment
graded and stamped rabbits have given universal satisfaction. The
grading of nearly 5,000,000 rabbits requires over 0,000,000 separate
inspections when " reject" rabbits are counted. This w-ork is com-
pletely and satisfactorily controlled by the Department and furnishes
a valuable lesson to those who think that the Department cannot
properly grade butter for export. The grading of butter would
mean but a fractional port of the work entailed in connection with
rabbits.

Government Cool Stores.

The business of the Government Cool Stores shows a loss, owing
to the scarcity of produce offered for export during the season,
particularly mutton and lamb. Only o8,000 carcases were sent in,

as compared wuth over 180,000 for the season before. The demand
for restocking purposes was accountable for the shrinkage. Rabbits
also show a falling off of 430,000 pairs, as compared with the year
before, in consequence of lower ruling prices ; the increased labour
required for last harvest diverted trappers' efforts into the more
remunerative channel. Poultry also dropped from 75,000 to 31,000
head, in consequence of the decimation of stock through the drought.
Butter, although showing a four-fold increase on the previous year,

totalled only 9,000 tons, much of the aggregate for the season having
been treated at outside cool stores at reduced rates.

Export Trade in Perishable Products.

The perishable export trade as a whole shows a slight falling off,

from 12,041,275 to £1,881,684. Dairy products increased, but the
reduction in meat, rabbits and fruit is accountable for the aggregate
discrepancy. The prospects for the coming season are reported as

most promising.

Details of Work.

During the year, 18,609 separate boxes of butter were examined,
13 exhibits of Show butters were judged, 53 samples of milk and 26
creams tested mainly for the purpose of settling differences between
dairymen and factory managers, 3,792 letters written, and 1,966
reports sent out to various factories.

Dairy Supervisors' Reports.

Mr. Archer reports :—During the past year 1 have inspected 33
butter factories, 29 cheese factories, and 9 creameries, and impai'ted

instruction to the managers. Some of these have been visited several
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times, liaviug assisted with plans and advice the successful inaugura-

tion of some new co-operative factories, also in rectifying faults in

manufactiare and management, and have always been well received by
both managers and directors who have frequently sought my counsel.

I have visited 99 farms and given information re feeding and general

management, particularly of milk and cream, but owing to the want
of a proper system of dairy inspection good results have been nothing
like so pronounced as would have been the case had we a proper
system of dairy inspection. However, when I have been able to

explain the object and provisions of the proposed bill drafted by the

Department of Agriculture, they have been universally approved of,

all admitting the necessity of a proper system of dairy inspection, and
expressing confidence in the officers of the Department. It was con-

ceded that little good will be derived from leaving it under the control

of the municipalities, owing to local influences preventing the inspector

from executing his duties in a fearless and straightforward manner.
I have visited six agricultural shows for the purpose of testing milk
in connection with the dairy cow competitions (an account of some of

which have been published in the Journal of the Department), and
also for giving information to farmers. I have attended seven centres

in connection with the farmers' classes, inaugurated by the Director

of Agriculture, giving as many as six lectures at one centre, on
breeding and management of stock and dairy, instructing them in

the use of the Babcock tester for culling out the unprofitable cows.

I have found the students take great interest in this branch, and feel

sure that the result will be of great value to the farmers themselves

and the State as a whole.

Mr. Carroll reports :—For the year ending June 30tli I visited

and inspected 141 dairy farms, 40 factories and 15 creameries,

attended at four country shows to supervise milking cow tests and
conduct testing. I regret to say that I am unable to record any
progress in dairy inspection since my last report ; a number of shires

have abandoned dairy inspection entirely, not because they think it

unnecessary and valueless, but chiefly on account of its patchy

application. In the shires still continuing the system of inspection

there is a noticeable slackening of the efforts of those charged with

carrying it out, due no dovibt to the absence of a compulsory and
universal system of inspection. It is painful for me to again refer to

the uncleanly state of some dairy farms, and to find on my second

and third visits the advice given on previous occasions utterly disre-

garded. I feel certain that a system of inspection, combined with

instruction, would confer a boon on the dairying industry of Victoria,

and when properly understood would be welcomed and appreciated

by the majority of dairy farmers. In my visits to the dairy farms I

was able to give a good deal of advice in regard to the culling and
breeding of dairy stock, conservation of fodder, and the proper care

of the milk and cream. The greater part of the export season was
taken up in attending to instruction in butter factories, and I am
pleased to state that I was thus enabled to do a considerable amount
of practical good. Factories experiencing any difficulty with the
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quality of their output immediately wrote to the Department for
assistance, but not before the fact was on record at the Cool Stores,
when, under instructions from Mr. Crowe, I^ visited many of these
factories to investigate and rectify faults. Owing to the number of
calls coming at practically the one time, it was impossible to attend
to all of them, but the most urgent cases were visited and assisted.

Several factories were visited two and three times, and at a few even
as long as three weeks were spent before the difficulty was removed.
I was invited to attend meetings of dairymen, to ]jlace before them
the advantage of co-operative dairying, and to give advice in the
inauguration of new companies. Some of the newly formed com-
panies are slow to take advantage of the lessons of the past in the
way of providing sound and permanent buildings. The erection
of cheap structures from unsuitable material is a false step, and will

place the producers of the locality where they may be constructed at

a disadvantage as compared with others whose produce is treated in

better e(|uipped and more up-to-date factories. I also attended
directors' meetings for the purpose of discussing the necessity of

rebuilding and making additions to building and plant.
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REPORT ON DAIRYING IN NEW ZEALAND.

By R. Croire.

The instructions received on the 16th May from the Director to

inquire into the system of dairying in New Zealand implied that

that colony was gaining- ground as compared with Victoria, that the

Government grading and stamping of butter prior to export had
assisted progress there, and that on account of the disclosures before

the Batter Inquiry Commission legislation would be asked for and
therefore all the information possible should be secured at once
and be ready first hand when needed.

The number of inquiries poiiring in daily since my return prompts
me to prepare a preliminary summary, as through pressure of work
I see no prospect of preparing a thoroughly comprehensive report for

some time to come.

My views being so well known I thought it possible that those

who have always strenuously opposed the grading of butter for export

might say I was biassed before starting. In order therefore to

investigate impartially I changed my original programme consider-

ably, and instead of going on to Wellington where possibly I might
be recommended to visit select localities I went into the country alone

at Auckland and on through to the famous Taranaki district on the

West coast of the North Island, where I spent a fortnight visiting

dairy farms and butter factories, penetrating nearly to the heart of

the wild King country where dairying was carried on. I desired to

ascertain the effect of the grading system or as so many here are

pleased to term it, Government interference, on even the remotest

settlers.

I, posing as an ardent opponent, used all the stock arguments
einployed here against the practice, condemning it as a gross waste

of time, energy, and money, which did no more than provide billets

for an army of graders, and urging that if necessary at all, grading
should be done at the London end, or at the factory, that the graders

Avere liable to make mistakes, and that butter graded as first quality

here would turn out in some cases second quality in London, and
rice verso, whilst the Government stamp on the boxes did not help

its sale in any way and so on.

I soon realised that I had not come fully prepared as I had omitted

to bring a phonographic recorder with me, the poor unfeeling notes I

made at the time conveying no idea of the opinions given or the

forcible way in which they were expressed. It was also very soon

made manifest to me that I should have been accompanied by a

thoroughly competent shorthand writer. I had the good fortune to

meet Mr. Foreman, President of the National Dairy Association at

Waitera, Taranaki. A dairyman of long standing, he was able to
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give me a good deal of detailed informatiou regarding grading and
the treatment, sliipping, and carriage of butter to London.

On reaching Wellington both the Minister for Agriculture, the
Hon. Mr. Duncan, the Secretary for Agriculture, Mr. Ritchie, the
xlcting Dairy Commissioner, Mr. Cuddie, Mr. Harkness, Secretary of
the National Dairy Association, and many others connected with the
industry gave me the fullest particulars respecting every phase of the
industry.

I then went to the South Island and visited many places near
Christchurch. At Dunediu I met the secretary of the parent National
Dairy Association, South Island, Mr. Scott, who gave me a detailed
history of that most useful organisation from its inception, even to
copious extracts from the minute books.

• After visiting Edendale, where I met Mr. John Sawers, the king
of New Zealand cheesemakers, I went out to Wyndham, and was
introduced to Mr. Milne, president of the National Dairy Association,
South Island, proceeding thence to Invercargill and on to the Bluff.
Returning to Timaru I inspected the works recently erected at
Pareora, by the South Canterbury Meat Freezing Company, reputed
to be the most conveniently arranged and up to date freezing works
in New Zealand. I visited nine other freezing works before inspecting
these, four of which were more extensive than those at Pareora.
Crossing to the North Island I attended the T'almerston North Dairy
Show, returned to Wellington and left on the home journey on
Saturday, 28th June.

Grading Dairy Produce for Export.

I interviewed hundreds of dairy farmers, visited scores of farms
and dozens of butter and cheese factories, and went through live

grading stores, seeing the butter and cheese graded and studying the
system of instruction employed. The buyers and agents for export
butters interviewed were, with three exceptions only, most enthusiastic
as to the beneficial effect of grading on the dairying industry. One
of the dissentients, the secretary of a butter factory, asserted that
''the proper place to grade was at the London end," but this was
combated by others, who pointed out to me that such a course was
out of the question, as a whole fortnight's butter was landed in a
couple of days after the arrival of each boat, and it would not be
practicable to defrost and examine the cargo, the delay would
seriously interfere with business. At any rate, they said that
although the real object of grading was to keej) the managers of

factories up to the mark, yet the time which would elapse between
making the examination in London, and the receipt of the repoi'ts

here, would render that advice of no value.

The second complaint was from an agent, who stated that " some-
times dairy butter classed by the graders as second was better
appreciated than first grade at the other end, and would have sold

for more than it did but for the grade stamp. He thought that the
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first grade stamp in the dairy class might be confined to the best

dairy butter, other dairy butters being uubranded with the grade
stamp." He frankly confessed, however, "that the grading of factory

and milled butters was all right, and was a great help to the industry

and those engaged in the export trade like himself."

The third objector, an importer from England, said that " he did

not believe in grading," but 1 afterwards learned that this man had
bought New Zealand butter at the beginning of the season and lost,

owing to the lower prices ruling in London. No doubt he would
have l)een glad to have had a chance of repudinting his contract, but

with the grading and branding of the butter such a thing was
impossible.

Although a great number of dairymen, butter factory managers,
secretaries and directors were either much averse to the innovation at

first, or looked upon it with a great deal of misgiving and doubt,

now there is not one to be found who does not admit the pronounced
success of the grading system. The following are typical replies

given to my queries on the question of grading :

—

Dairymen state :

—

"We would be nowhere but for our grading system." "The
best thing that ever happened for our dairy industry."

Managers usually answer :

—

" I know that if anyone else is higher I never rest till I get up
to him." "My word it keeps us up to the tick all right."

Directors say :

—

"No difficulty in selling buttfr now with our grading system."
" The grading system is acknowledged by banks and
buyers in London, and advances are made, according to

grade, on bills of lading with grade certificates attached."
" The great advantage we find is in selling ; it prevents

disputes, and there is never any question as to quality or

standard, the Government graders' verdict and stamp
being final and binding." " If the grading system were

dropped to-morrow, the quality Avoidd drop also."

Agents and buyers say :

—

"AVhy, we simply base all our bargains on it; we could not

do without grading now. It acts on ,the managers just

the same as giving marks to boys at school."

Another told me he bought " thousands, aye tens of thousands

of boxes of butter on the Government grade; that some
days his purchases exceeded. 11,000 boxes, and that he

never looked at the butter himself." All he wanted to see

was the Government certificate to the effect that the butter

was of first grade quality and was stamped accordingly.

Experts assert :

—

"They all like it now; it used not to be so; people were
frightened at first, but they quickly recognised the advan-
tages once it got started."
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The Produce Exchange in England has recently embodied in its

rules that the Government grade certificate shall be accepted by them
as final in regard to quality ; and another, that Government certifi-

cates of weights shall be binding. Such an acknowledgment, coming
as it does from perhaps the most conservative element of the trade,

should be convincing.

These are features of grading that were never bargained for when
the system was introduced. It was originally brought into existence

for the sole purpose of educating factory managers, preventing the

continuance of defects in quality, keeping directors informed in

reference to the standard of their output, and, in short, encouraging
the production of good and discouraging the making of bad butter.

All the other advantages that have since accrued in the way of

facilitating trade were not dreamt of at the time the method was
initiated.

Grading prevents the introduction of any practice that tends to

lower the quality of the output whether at the factory or on the farm.

When a bad report is received it carries great weight as it is a serious

thing for the manager to have the second grade stamp placed on the

boxes, and he is directly called to account by his directors. He in

turn very soon brings the careless supplier up to the mark. Home
separators are unknown in New Zealand as we know them. I came
across only one of these machines and it was used by a supplier to a

butter factory only when supplies, in winter, were insufficient to keep

the factory going. There are a few in the country but only in remote
localities where the dairymen are situated very long distances from
one another, and they are employed as stepping stones towards the

creamery system. As soon as the local supply is sufficient to run a

creamery or a butter factory economically, one is started and all the

milk skimmed there.

That the grading system is not perfect is freely and generally

admitted. Occasionally a butter scoring a high number of points is

reported as not bringing as good a price or not turning out as well as

another, but such instances are very exceptional. The principle is so

sound, and the results are so satisfactory that the system is to be

extended with a view of securing even better results. It has been

suggested by the two National Dairy Associations I have referred to

that two members of the grading staff should be sent to England
each year to make, as far as possible, a general examination of ship-

ments on arrival and inquire into all specific complaints and report

in terms that will be understood by the staff at the New Zealand end.

It is conceded by the experts grading the butter that greater weight

is possibly given to specific defects than is warranted from a London
point of view, and that perhaps certain other faults are not quite

sufficiently discounted. The reports received from non-experts at the

other end are usually not intelligible and it is thought that many of

the terms used are too vaguely and generally applied. Frequently a

butter is called " fishy" when it is really only " tallowy," and "stale"

or off riavor in some other way instead. The proposal to supply this
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want and send graders to London alternately, I was, given to under-

stand, was being favorably considered by tlie Department of Agricul-

ture, and will probably be carried into effect this coming season.

There is a staff of eight graders, and three instructors who some-

times act as graders, all under the control of a Dairy Commissioner.

The graders also act as instructors in the slack season of the year.

There is also a clerical staff' of four in the Commissioner's and graders'

offices, making a total of sixteen officers in the dairying division of

the Agricultural Department. Six grading ports for butter and
cheese, and one for cheese alone are registered.

On asking; what would be the best means of converting' unbelievers

in Australia to a system of grading I Avas told that " If the evidence

I had collected were insufficient to convince even the most sceptical,

anyone open to conviction should be sent over there and he would see

and learn for himself, but the hard-headed men who would not condes-

cend to be persuaded might be left alone, it was no use troubling

about them." On mentioning that in Victoria vested interests were so

strong that a certain section of those connected with the industry

regarded a grading system such as this with apprehension as likely

to enable many other buyers to compete with them on a better foot-

ing. I was told that " that was just what would benefit the pro-

ducers, the more buyers who bid for their butter, the better were the

prices likely to be. That at any rate was the result in their case."

Winter Fodder for Stock.

Perhaps the most surprising feature in connection with dairying

in New Zealand is the condition of the stock, for although it was
midwinter every beast I saw was in what might be termed a meaty
condition, indicating that at no period of its growth Or life did it

encounter any shortage of food or starvation, as with us in Victoria.

The animals here are hardy looking, with more of the frame showing,
but their cows in full profit were almost fit for the butcher, and I was
told that they come into profit in the springtime almost fat.

This is due to the summer's heat not drying up the pasture,

as it does with us, and to the enormous growth of fodders provided
for the winter time. In some districts in the North Island, near
timbered or bushy country, the cows are in winter turned into the

scrub, where they find abundant herbage and shelter ; and those who
have not bush country grow immense areas of turnips, mangels and
carrots, the cattle being turned into these turnip fields, which are

subdivided with temporary fences. Every farmer grows turnips, the

small farmer having his five-acre plot and the large farmer his 100-

acre paddock. The turnips are grown in rows about 26 inches apart,

with plants nine inches from one another. The Mammoth and
Champion Swede" are the most extensively grown varieties, whilst the

Lincoln Red, Globe, Devon and Greystone are grown for earlier use,

and the Waites, Eclipse, Greentop, Yellow Aberdeen and the Romney
Marsh are all represented. Some few farmers still sow broadcast,
but all the broadcast sown crojDS that I saw were failures as comjoared
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with those sown in drills. Some enormous yields ai'e secured, for

instance, Messrs. Watson Bros, produced 51 tuus 11 cwt. of Swedes
from an acre of ground near Invercargill, in competition for a prize

given by the Winton Agricultural Society, and Mr. John Thompson,
of the same neighbourhood, produced 51 tons 4 cwt. to the acre,

whilst other competitors obtained 42 tons, 41 tons, 37 tons, and 36 tons
respectively. Mr. Thomas Miller in the five acre class of common
turnips grew an average of 43 tons 15 cwt. to the acre, other com-
petitors averaging 33 tons, 32 tons, 31 tons, and 28 tons respectively.

In the class for best 10 acres, Mr. A. Dawson grew an average crop
of 47 tons whilst other exhibitors grew 43 tons and 33 tons respec-

tively. An average good crop ranges from 25 to 30 tons per acre.

Altogether 392,830 acres of turnips are grown, 8,141 acres of mangels,
1,833 acres of carrots, 376 acres of beet, and 119,856 acres of rape,

making a total of 523,036 acres of winter food for stock. At an
average estimate of say 20 tons to the acre it will be seen that New
Zealanders grow about 10,000,000 tons of fodder per annum to carry

their stock through the winter. But New Zealand has in addition

twelve million acres of cultivated grass as compared with nearly

one million acres in Victoria. From Auckland to Wellington
is about the same distance as from Sydney to Melbourne, and from
Wellington to the Bluff is about as far as from Melbourne to Adelaide.

Therefore the country to be traversed in a straight line in New
Zealand is as far as an overland jonrney from Sydney to Adelaide via

Melbourne and through almost the whole of this country pastures are

met with on a par with those in the Colac and Camperdown districts,

only that there are more stock to be seen everywhere. It is a grand
sight to see so many head of stock and all in the pink of condition.

Notwithstanding these advantages I was somewhat disappointed to

learn that the average yield of dairy cows was not greater. According
to Mr. Cuddie, the Acting Dairy Commissioner for New Zealand, it

amounts to 130 lbs. of butter fat per head as against Yictoi'ia's

average of about 120 lbs., or only one-twelfth less. Considering the

dryness and shortness of our seasons compared with those of New
Zealand this speaks well both for our daiiymen and their cows.

Butter Factories.

The butter factories visited by me were altogether different in

type to any of those we have in Victoria, in that practically all the

operations of separating, cream cooling, cream maturing, churning,

working, printing and packing, ai'e carried out in the one room, and
the only departments outside this one large workroom being the

offices, engine and boiler room. The milk is usually hoisted, but in

somewhat different fashion to our methods, on to a platform, where
it is weighed, going by gravitation through the different processes

into the cream vats located on a raised platform high enough to run

the cream into the churns. The rooms are well lit, ventilated, and
provided with cement floor, the standard of cleanliness being about

on a par with that met with in Victoria, but they have no factories so
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well built and equipped as a half a dozen of our very best. Their

buildings and plaut^ too, are on a much less expensive scale, for

owing to the difference in temperature they need not be as careful as

we are in insulating and refrigeration. The refrigerating machines
are all from a half to one-third less powerful than in Victorian

factories with a similar output. I should say, therefore, that with
their arrangements, close supervision of the work would be more
practicable than with ours. Of course it would not be practicable to

adopt the same system here on account of our warmer summer and
longer spells of unfavourable weather.

Shipment of But£er.

The butter is sent to one or other of the various grading ports

where freezing works are located for cooling prior to shipment.

Auckland, New Plymouth, Patea, Wellington, Lyttelton and Dunedin
are recognised grading ports for both butter and cheese, whilst the

Blulf is a grading port for cheese only. All the freezing is done for

the factories by private enterprise, excepting at New Plymouth and
Patea, where the works are co-operative. The charges for freezing

each box are 7d. at four of the ports, 8|d. at Auckland, and 9d. at

Lyttelton. The cost of freezing is subsidized by the Government to

the extent of the charge in excess of o^d. a box, which is borne by
the factories. This subsidy amounted to £15,105 for the season just

closed for freezing alone. The factories have, through the two
National Dairy Associations of the North and South Islands, made a

contract with the New Zealand and Shaw, Savill and Albion shipping

companies for the carriage of their butter and cheese to London at

the rate of |d. per lb. for butter and x'ed. per lb. for cheese, with a

rebate of 2| per cent, for the first three years and 5 per cent, for the

last two years, the contract having two years more to run. In
addition to these rebates, which are allowed to the factories through
the Association, the shipping companies collect the butter from the

various grading ports and deliver it to the ocean steamers at Lyttel-

ton and Wellington free of charge. This in itself is a large concession,

and in some instances would approximate to 10s. per ton. The com-
panies not only carry the butter for less money than our companies

but also give a warranty in their bill of lading in the following

terms :

—

5. It is warranted that the refrigerating machinery and cliambers were in perfect

order at the time when shipment commenced and equal to the work required

of them, that the vessel carried competent engineers for working the

machinery, that the chief of such engineers holds a Chief Engineer's

Certificate and is under the control of a Captain, that he shall be instructed

to keep a correct register of the temperatures in the chambers daily, and
duly enter same in log book kept for the purpose, which shall at all times be
open for inspection by the shippers, consignees, and underwriters or their

representatives ; that such log book shall be initialled by the commander of

the ship, that the temperature as far as possible not to be allowed to exceed
'25 degrees Fahr. in the warmest part of the chamber, that coal sufficient for

a protracted voyage shall be carried by the vessel ; that on all arrivals at

port of discharge the representative of the underwriters be accorded free

access to the chambers and aftorded every reasonable opportunity for

inspecting the dairy produce previous to and during the discharge.
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The agreement also provides

—

10. In the event of any reduction in freight on dairy produce, or better allow-
ance, terms, or conditions being made by the shipping companies in con-
nection therewith, or by any other bona fide shippinj; company during the
currency of this agreement, a similar reduction or allowance shall be made
to the Dairy Association, provided they accept all the essential conditions on
which the alteration in rate is based ; or this contract may be cancelled in

• the event of the shipping companies refusing to allow the lower freights or
better conditions offered to the Dairy Association.

The Dairy Industry Act of New Zealand enables the branding,
handling and freezing and shipment of dairy produce to he ju'operly

and fully controlled.

Dairy Shows.

Each year two dairy shows are held, one in tlie South and the
other in the North Island. The South Island exhibition is noted for
its hne display of cheese, the exhiljits reaching a vei-y high standard
of excellence. Most of the cheese factories are located in the South
Island, whilst at the dairy show held in the North Island, exhibits
of butter predominate. These dairy shows are much more useful

than anything of the kind in Australia, in that the exhibition is held
in the centre of a dairying district and at a time of year when dairy-

men, factory directors and managers, as well as buyers and agents
can attend. The best and latest dairy machinery is exhibited in

motion in a comprehensive form under one roof so that one has not to

travel all over the ground in order to find the exhibits. I was pleased
to see dairy machinery of Victorian manufacture much in evidence,

especially Cherry and Sons butter-workers, churns and utensils, and
Humble and Sons' refrigerators. Upon one of the latter machines
stood the Hon. G. Y. Duncan, the Minister for Agriculture, when
formally opening the show. Some of the exhibits were original and
an improvement on anything of the kind introduced previously, par-

ticularly the stands for the half-ton churns which were made of cast

iron, the stopping gear being like a coarse cog wheel keyed on the

shaft so that the churn could be locked at any angle. This had the

effect of throwing all the concussion on the floor instead of, as in most
of our factories, caushig the building to take up the vibration. Some
fine skimmed milk automatic measuring appliances, butter printers,

milk-weighing scales, cream atemporators, and an improved Babcock
milk testing machine, cream elevators and cheese presses were
displayed.

There were 117 exhiV)its of butter and cheese, there being 44

exhibits of 2 boxes each in the principal class for butter. The butter

was placed in the cool store six weeks before the show and was sub-

jected to the treatment it would receive in its carriage to London
previous to judging. Although the general quality was very good,

the butters being well made, extremes in flavor were very marked, one

sample especially being quite fishy.

A noteworthy feature in connection with this show was that on the

second morning of the exhibition factory managers were given an
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opportunity to test the various exhibits and make comparisons for

themselves. The judges attended to explain the differences and
indicate the faults l)oth in butter and in cheese, the unsuccessful

competit(n's thus gaining more information than even their successful

rivals, discussion being full and free. The verdict of the judges was
universally accepted. Unlike here the Government experts do the

whole of the judging at these shows, and the instructional value of

this public demonstration is very great. In addition to dairy

machinery and products, fruit, home industries, seeds, farm root

products, vegetables, poultry and school's competitions were all

represented. These shows were really started by the National Dairy
Associations in conjunction with a centrally located Agricultural and
Pastoral Society, and under the auspices of the Department of Agri-

culture, I would strongly recommend the holding of a similar show
in Victoria, by the Royal Agricultural Society for preference.

Manufacture of Dried Milk.

During the currency of the show the hrm holding the New Zealand

and Australian rights for the manufacture of dried milk ran a crowded
special train from Palmerston North to their factory at Makino, some
17 miles out, where this product was manufactured. Messrs. Nathan
and Co. have gone to considerable expense in installing machinery,

as extensive boiler power and a great deal of fuel are required. The
machine itself consists of a very strong cast iron frame with parallel

rollers I'esting on bearings, the drums being about one-eighth of an inch

apart. Steam is connected through the shaft, which is hollow, by
means of a pipe and ordinary packing glands, the outlet being through
the other axle, which is similarly mounted. The cylinders are 5 feet

long and 28 inches in diameter, and have a perfectly smooth surface;

40 lbs. of steam were indicated, and the rollers revolved inversely

7i times per minute by means of a mechanical attachment. The milk
was fed with perforated pipes about one foot above the rollers and
dropped on them in a straight shower. All the moisture in the milk

evaporated and was carried away through a large pipe leading from
a cowl over the apparatus. Less than one revolution brought the

roller in contact with the knives, which were htted by set screws,

so as to shave the surface without touching the metal too hard. From
these knives fell away continuous sheets of dried milk resembling

cream-coloured crimped tissue paj)er. On falling into a box this

paper-like sitbstance broke to pieces, being afterwards scooped into

a primitive wooden drum fitted with beaters, which broke it down to

vei'y fine powder. This product, which is sterile, may be turned into

new milk again by the addition of seven parts of hot water. The
new reconstituted milk tastes just like pasteurised milk, cream rises

to the top, and it behaves in an exactly similar manner to ordinary

milk. In fact some of it had been put through a separator, the cream
ripened, and butter made from it in the usual Avay. Very little is

known as yet as to the practical utility or commercial value of dried

milk, although numerous experiments are being conducted in various
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parts of the world, particularly in New York, where it was first

manufactiu^ed. However, although there appear to be immense
possibilities in store for it, it is as yet premature to jump at con-
clusions regarding the extent of its utility. The Messrs. Nathan
and Co. are sending me quantities sufficient to test here in any way
deemed fit, and promise that Victoria will be one of the first places
where it may be manufactured, as soon as its value is conclusively
ascertained, probably within a very few months.

It is impossible to embody in a short summary sutli as this the
vast fund of information I have gleaned regarding freezing works
and their management. In this connection I may mention that there
are in New Zealand 12 extensive freezing and preserving works, some
employing up to 400 hands each, an account of which I shall submit
as soon as time permits.
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RAINFALL IN VICTORIA.
Months of June and July, 1904.

B\] P. Baracchi.
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STATISTICS.

Perishable and Frozen Produce-
EXPORTS FOR SEASONS 1903-1904 AND 1902-1908 RESPECTIVELY.
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DELIVERIES FROM GOVERNMENT COOL STORES FOR SEASONS
1903-1904 AND 1902-1903 RESPECTIVELY.
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ARRIVALS IN MELBOURNE OF BUTTER and Butter ex Cream in Tons
net, from the different districts of the State for the last 13 months, as compared
with the previous corresponding months.

Months.

July
August
September
October .

.

November
December

Total.

1903 1902

563^
641
1288
2122
2750
2756

435^
468
1042
1607
2049
1995

North-
Eastern.

1903 1902

108
163

323j
439
622
528

99
216
360
430
358

Northern.

1903 1902

16*
33"

87^
174
201
194

17

24
63
92
94
83

Gippsland.

1903 1902

179 190
122

!
122

317 267
697 567
943 787
1026 860

Western and
S. Western.

1903 1902

260
323
560
812
984
1008

174
223
496
788
738
694
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IMPORTS and EXPORTS Inspected for twelve months ended June 30, 1904.

Apples
Apricots ..

Bananas .

.

Black Currants
Custard Apples
Cucumbers
Figs
Gooseberries
Granadillas
Grapes
Lemons .

.

Loquats .

.

Mangoes .

.

Melons
Mixed fruit

Nectarines
Onions
Oranges .

.

Passion fruit

Peaches .

.

Peanuts .

.

Pears
Persimmons
Pineapples
Plums
Potatoes .

.

Quinces .

.

Shaddocks
Strawberries
Tomatoes
Veg. Marrows
Bananas .

.

Blackberries
Black currants
Cherries . .

Raspberries
Bulbs
Plants
Barley
Beans
Maize
Oats
Peas
Rice
Wheat

bunches
casks

cases

sacks

Totals

Imports.

Austral-
asian.

38,801

'"667

1,462

80
8,214

3

77
15,312

2,161

9
2,656
213
.)27

340!047
12,667

723

"'68

527
52,693

106
8

7

2,020
8,448

28
653,639

325
36
15

353
6

591
192

100
112,150

2,178

90,656

Extra
Austral-
asian.

10

6

16,716

88

Too
5,114

27
114
67

67

39
195

1.963
805
8(J<)

29,574
136,568
411,973

Total.

38,811

"667

1,462
80

8,214

32

345
12

2

8

653

112

31

136
502

83
028
161

9

656
301
527
1(»0

161

667
750
114

135
527
693
173

8

7

(120

448
28

,639

325
36
15

353
45
786
,155

805
900
,150

,752

,568

,629

Exports.

Extra
Austral-

|
Austral-

asian.
I

asian.

14,759
5,336

14,938
1

614
49

1,135

4,510

7,370
57

115

31

284

7.(»11

473
4,016

22,988
24

2,607
3.293

328

1,069

7

583

1,347,765 604,226 1,951.991 '| 98,746

49,421

20

2,(«13

15

64,180
5,336
14,938

1

614
49

1,135

4,525

7,370
57

115

31
284

7,031

473
4,016

24,991
24

2,607

3,293

328

1,069

7
583

51.459 150,205

Figures relating to imports inspected also represent total imports. As to the exports, the figures

do not represent the total trade, but only those consignments inspected. (All Extra-Australasian

consignments, however, must be passed by inspectors before shipment.)
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FRUIT, GRAIN and PLANTS Inspected for Import and Export for

year ending June 30, 1904.
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Frozen Meats, &c.

PRODUCE INSPECTED AND EXPORTED beyond the limits of the Common-

wealth during the years ending 80th June, 1903 and 1904 respectively.

KiN'i) OF Produc
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THE POSITION OF CHEMISTRY AS A FACTOR IN

AGRICULTURAL ADVANCEMENT.*
By F. J. Howell, Ph. D.

The inter-relation of effort in the various departments of human
activity is scarcely realised. Busied as we are in our own particular

sphere, there is hardly a recognition that the practices of our own
special industry are being continually re-acted upon and altered, not

so much by activities within that sphere, as by the application of

discoveries made by others engaged without that sphere, and busied

in an apparently entirely foreign set of operations. Among all

occupations, there is perhaps none which so much bears the apparent

character of being self sustained, and which wears such a seeming-

complete isolation from interference with all outside thought and
discovery, as the occupation of farming. And yet, the farm practices

of to-day have been, perhaps, moulded to a greater extent by outside

influence and investigation, than by the individual efforts of genera-

tions of farmers themselves. The chemist, the physicist, the

botanist, the metallurgist and the mechanician, has each contributed

some new fact, that has helped to lift farming from a matter of

dibbling in seeds with a pointed stick to the position it holds to-day.

The object of my paper is not to show the debt which agriculture

owes generally to outside activities, but to disclose to you the

relations which one science, among many, holds to the calling you

pursue.

Fresh from the farm, with its conditions and practices so strikingly

dissimilar, the scenes of an agricultural chemical laboratory would, I

feel sure, prove very singular to you. The sight of a number of analysts

busily engaged in a set of operations with tubes, flasks, retorts and

apparatus generally of an apparently mysterious nature, would, I fear,

raise doubts in many of you as to the possibility of all this having

any connection with tlie advancement of agriculture. In^ what way,

you might ask, can a set of such operations, carried out in a dingy

town building, influence in the least the life, the welfare, the line of

present action, or the future conduct of either myself or the class I

belong. to ? Such a question is one which might naturally suggest

itself to nine out of ten among you ; and yet, those tubes, and flasks,

and retorts, are the working tools of a science which has done more

to revolutionise the whole system of agricultural practice than all

other agencies combined. A science which has still, even to-day

perhaps, a more intimate bearing on the success of your present and

• A paper prepared for the Farmers' Convention at Kyneton, June, 1904.
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tlie prosperity of your future than any other science. It will be of

interest and vakie to trace the growth and influence of a branch of

human inquiry which has so profoundly affected the calling you
follow.

The establishment of agricultural chemistry as a separate depart-

ment of science dates from the commencement of last century

only. One hundred years is a short span, measured even by the

lengtli of our civilization ; and yet nearly the whole of that great mass
of facts, which we include in the term agricultural chemistry, is the

result of the labors of the great investigators who lived from the

commencement of last century down to our own period. A review of

the discoveries of that period will, perhaps, afford the farmer a clearer

picture of what science has done, and may do for him, than the history

of the accomplishments of any other separate department of inquiry.

To learn and understand the links of connection between only one
department of science and the actual practice of farm life, will help in

the realisation, by you, of one great fact which might modify your
whole mental attitude towards the subject generally. The fact I

refer to is, that no rational system of agriculture is anywhere possible

without the application of truly scientific principles.

To draw comparisons between the condition of agricultural

chemistry at the present day, and its condition at the commencement
of last century, there must be clear ideas of the functions of this

branch of science. To the great Englishman, Davey, belongs the

credit of first establishing agricultural chemistry as a separate

department of science ; and although the earlier investigations of his

predecessors helped him and the later inquiries of his successors

considerably overshadowed his work, we can all, I think, feel proud
of the share he took in establishing the fact of the intimate relations

existing between chemistry and agriculture. In a comparison of his

teachings with the knowledge of to-day, will be revealed the great

gulf which separates our position, in this respect, from that of his time.

You will recognise that chemistry, as related to agriculture, has its

well defined activities in laboratory, field, stall and factory ; and in

each of these spheres investigation during the last hundred years has

revealed such an accumulation of facts, as to lift our agriculture of

to-day into a calling founded on truly scientific principles, as opposed

to the empiricism of the earlier period. The first task which would
naturally suggest itself to chemistry, in its relation to agriculture, would
be the investigation of the soil, its composition and changes; and even

at the commencement of the nineteenth century some little pi'ogress

had been made in this direction. But chemistry at that time had all its

great unsolved problems before it. It required to take up the study

of the plant ; to investigate the principles of nutrition, both by field

experiment and laboratory test, and to establish the relations of the

soil to the plant. It required to carry out a similar line of inquiiy

with regard to the live stock of the farm ; to determine the principles

of animal nutrition and establish a system of feeding on a scientific

basis. The new facts, gained by these investigations, suggested new
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lines of expansion and new provinces of activity. They led to a
systematic analysis of all vegetable and animal products ; and tlie

acquired knowledge of crop characteristics following this, with the
added knowledge of the relations of soils and crops, opened up the
great possibilities in the modification of crops, in specific directions,
leading to the elimination of undesirable and the strengthening of
desirable qualities. From the purely investigational, chemistry passed
then to the regulative or protective, in which the products of the farm,
and the products sold to the farmer were subjected to analytical control.
It inquired into the purity of foods, stock foods, manures and agricul-
tural products generally, with the view, on one side, of preventing
fraud being practised on the farmer in his direct purchases ; and on
the other, with the object of preventing an indirect injury, by excludincr
sophisticated articles from competition with the genuine produced by
himself, both on foreign and local markets.

Side by side with this protective work and investigational
activity in laboratory, field and stall, the chemist directed his atten-
tion also to the processes of the factory ; and by new developments in

chemical technology, opened up new and unexpected avenues for the
profitable utilization of a wider range of products from the farm.
By the solution and explanation of the various processes underlying
the preparation of certain products, and suggestions in economy of
working, large and important industries were assured an extended
existence, and the by-products of manufacture utilized with profit.

Wine making, tanning, brewing, the manufacture of glucose and
starch, sugar and fertilizers, are instances in which chemistry has,

either directly or indirectly, profoundly influenced the activity of a
whole district and sometimes of a whole country. The wonderful
conquests of this science will be more fviUy realised, when we reflect

that the whole of the work and discoveries, just enumerated, are the

result of the labors of a little more than 100 years.

The general review of what has been accomplished will give some
idea of the prominent part chemistry has played in agricultural

development ; but the true magnitude of its influence can only be
brought out by a consideration, in detail, of a few of the industries

which have grown up and amplified under its discoveries.

The Fertilizer Industry.

The discussion of the fertilizer industry is one which, perhaps
more than any other, might interest you. The use of artificial ferti-

lizers in Victoria is sufficiently recent to attach a general interest to

the matter. The industry is one which owes its origin and continued

existence entirely to chemical discovery. At the commencement of the

nineteenth century, little was understood of either the composition or

the functions of a manure ; and even late in the first half of the

century, opinion appeared general that the organic matter of plant life

was derived solely from the decaying vegetable matter of the soil,

and not in the main from the atmosphere and water. Generations of

farming experience had shown the value of certain refuse of barn
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and stable in the growth of crops. The benefits of lime, gypsum,
marl and ashes, were known ; but the value and functions of potash

and phosphoric acid were not appreciated, and the great question of

the use of mineral manures had not yet been brought forward. The
renovating efiiect of certain leguminous crops was recognised, but the

reasons were unknown. It was Liebig's systematic study of the

mineral manures, and his discovery of the action of a mineral

acid upon a phosphate in effecting greater availability, which
laid the foundations of the great fertilizer industry which has

since grown np. The immense potash deposits of Germany,
and the nitrate beds of Chili, have, since then, disgorged their

millions of tons of material for use in agriculture. Numberless
phosphatic deposits have been exploited in all parts of the world,

and have been prepared in the factory in amazing quantities, in an
available, concentrated, and easily transportable form. The by-

products of iron foundries, gas works, and oil cake factories, con-

taining valuable fertilizing inanurial ingredients, have been jilaced on
the market, and have helped to swell the long list of valuable materials

now at the disposal of the farmer for the increase of his crops.

This great industry, with its multitudinous ramifications, had its

beginnings in the investigations of a few patient laboratory

inquirers, who knew probably little or nothing of the actual tillage

of the soil. As an example of what the industry has grown to, the

following figures are highly suggestive.

In 1860, there were produced in the United Kingdom, 200,000
tons only of phosphatic fertilizers ; while at the present, some
300,000 tons of mineral phosphates and about one-third this quantity

of bones are required for the ju'oduction of the 800,000 tons of

superphosphates etc., which may be regarded as the average annual

output of this class of manure. In America, the enormous growth
of the industry, in recent years, is still more striking. The value of

the total output of artificial fertilizers of the factories in 1859
amounted to only £178,268. In the year 1879 it reached a value of

£4,730,159 ; while in 1889 the value of the manufactured product
was put down at approximately 68,000,000. The Chilian production

of nitrates in 1902 exceeded 1,400,000 tons, and the quantity of

potassic salts produced in Germany the year previously reached

three and a half million tons.

The Glucose, Starch, and Distilling Industries.

The manufacture of glucose, starch, and the products of distilling

industries, afford other striking examples of the new avenues for the

utilisation of agricultural crops, which might be opened up by
chemical discovery. Maize, perhaps, is the most important crop

grown in the United States, and it partly owes this position, not to

its use as a raw product only, but to the various manufactured
products derived from it. The average production for the ten years

ending December, 1897, was according to Wiley, 1,844,951,786
bushels. Out of this quantity, probably over 100,000,000 bushels



Position of Chemistry as a Factor in Agricultural Advancement. 951

were used alone in the manufacture of the two first products given
above. Practically, the whole of the starch produced in America is

derived from the grains of maize, which contain up to 65 per cent,

of this material. The amount of maize required in the starch
industry is said to even exceed that used in the manufacture of

glucose, although the glucose industry in the States is one of immense
proportions. Used in the liquid form for table syrups, confectionery
purposes, and admixture with molasses and honey ; and in the solid

form as a substitute for. malt in brewing, this product, required for

its manufacture in the year 1897 as much as 40,000,000 bushels of

grain. The manufacture of whisky, all commercial alcohols, and
alcoholic products, also requires very large quantities of maize, as

nearly the whole of these products used in the United States are

derived from this source. Underlying the manufacture of all these

materials are chemical processes, and the industries may be regarded
as resting principally on chemical foundations. Chemistry, however,
has gone fui'ther than the consideration of the primary product of

manufacture, and has looked into the nature of the various by-
products, and discovered in the residues from the manufacture of

the three materials, just dealt with, a source of cattle feed of the

highest feeding value. It has also discovered in the pith of the

plant qualities which have opened up the possibilities of new uses ; it

having recently been found suitable for the manufacture of gun
cotton, high explosives, and pyroxilin varnishes, besides proving of

use, owing to its resilience and pomsity, in battleships.

The Production of Beet Sugar-

The most striking instance, however, of the marvellous industrial

developments which may result as the outcome of chemical investiga-

tion and advice, is the beet sugar industry. The history of the little

plant, taken to Bohemia by the barbarians after the fall of the Roman
Empire, reads almost like a romance. Its content of sugar had been
guessed at some time earlier ; but it was only in 1747 that Margaff, a

Prussian chemist, determined the percentage and extracted the

saccharine matter. Some considerable time after, the researches of

Margaff were continued by a second chemist, Archard, Avho attempted

to apply practically the somewhat theoretical laboratory discoveries

of his predecessor ; but the first extraction of the factory amounted to

2 per cent. only. From this period on, by careful selection based on

chemical control, the plant of a little more than 100 years ago,

analysing its 5 per cent, of sugar only, has been so im])roved that its

sugar content may be now put down at 16 per cent., while the factory

extraction, through improved processes, has almost reached perfection.

Nowhere, in the whole domain of agriculture, has chemistry achieved

such a brilliant success, and laid the farmer open to such a debt of

gratitude as in this particular industry. It was little thought, 150

years ago, that the quiet researches of an almost unknown chemist

would result in the establishment of this great enterprise, which has

already revolutionised the agi'iculture of the greater part of the

Old World, and promises to effect a similar change in that of the
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New. The formidable proportions at present readied by the industry

are clearly brought out by the following statistics:

—

The world's total output of beet sugar for the year 1901-2 reached

the enormous figures of 6j873,0U0 tons, of an approximate value of

£120,000,000.

In 1901-2 there were 332 factories working in France, nearly 400
in Germany, and over 200 in Austria ; while in America the number
in operation at the present time probably exceeds 60. The total

production of refined sugar in Germany alou6, for the season 1900-1,

amounted to 1,292,167 tons, and in France, for the year later,

1,051,130 tons. For the French production there were 9,350,852

tons of sliced beet required, grown on an area of 772,100 acres. In

Germany, at a period even prior to this, the amount of land under
cultivation with beet roots for sugar purposes exceeded one million

acres. It is in America, however, that the industry has found the

most startling developments in recent times. Commencing with one
factory only, not many years ago, there are at present probably over

60 magnificently equipped works in existence ; and the dream of the

American sugar chemist appears to lie in the direction of making
the States entirely independent of outside supplies. In order to

accomplish this, it would appear, from an exceedingly interesting

paper in the Year Book of the United States Department of Agri-

culture for 1902, that 500 factories, of a daily capacity of 50O tons of

beets, would be required. For the equipment of these factories, an
investment capital of £50,000,000, and a working capital of £27,000,000
would be necessary. The annual requirement of beets has been
figured out at nearly 19,000,000 tons. For the labor in the factories

there would be an annual expenditure of £3,800,000 ; while the yearly

sum paid to farmei's for the beets would amount to nearly £17,000,000.

The idea can by no means be regarded as of a chimerical nature, and
doubtless, in a decade or two, the chances of its realization will be
more appai-ent than they appear to-day. Even in 1901, the factories

in existence represented an investment capital of £6,000,000, the

beets purchased for the year amounted to 1,875,000 tons, and the

money paid to farmers reached £1,687,500. The history of these

brilliant developments from such simple beginnings reads, as I have
already told you, almost like a romance. The great magician at the

back of it all has been the chemist.

The Position of Chemistry as an aid to Agriculture

Confirmed.

I have confronted you, I think, now, with sufficient facts to establish

the powerful influence exerted on agriculture by chemical investi-

gation and discovery. The review of the history and development of

agricultural chemistry has also been sufficiently complete, to indicate

the position of this department of science in its Avhole relations to

agriculture. This review will facilitate a proper conception, on your
part, of the functions of a State agricultural laboratory, and the

duties of its chemist.
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The functions of a State agricultural laboratory, in its most
complete development, would tlien be :

—

1. Investigational.

2. Protective. *

3. Instructional.

The investigational, according to the extent of agricultural
development in the particular State, would include research work in

laboratory, field and factory.

The activities, which might be grouped under the term protective,

might be understood to include a supervisory chemical control of all

products linked in any way with agricultural interests, where fraud
or sophistication might either directly affect the farmer personally, or
the community generally, by unfavorably influencing the future
position of produce on the markets of the world.

The instructional would include the imparting of information to

farmers, either by lectures or publications, with the view of dissemi-
nating aknowledge of results following investigation in both laboratory
and field ; and with the object of bringing the whole of agricultural

procedure into agreement with the teachings of chemistry generally.

A properly equipped branch of chemistry in a State Department
of Agriculture should, to prove effective in all its functions, be pro-

vided with the means of carrying out the three sets of duties. To
lack the necessary provision in any one of the three, would be regarded
as a state of incompleteness. It is, however, not to be forgotten that

the particular degree of agricultural development in a country would,
in a large measure, determine the nature and decide the scope of

inquiry on the part of a chemist for agriculture. In an agricultural

community, devoted principally to the production of raw material, to

the raising of sheep and cattle, wool and wheat, etc., there would be
fewer problems for the chemist, and less demand for his advice than
where the many finished products of manufacture, following an
advanced state of agriculture, held a more prominent place.

In order to gain clear ideas of the range covered by the different

lines of activity, which I have specified as forming the duties of an
agricultural chemist, it will be necessary to treat of each in some
detail. It is only after the full scope of work, possible in each, has

been presented to you, that you will be in a position to judge
of what has been done, and what it might be advisable to do, by
the chemical branch of your own Department of Agriculture. We
can first treat of :

—

Laboratory Research Work.

The chemical laboratory research work in a department of

agriculture might, under ideal conditions of unlimited funds, and
a highly developed condition of agriculture, include an exceedingly
wide field of inquiry ; since agriculture as related to chemistry has its

points of contact in a hundred different directions. The magnificent

specialization of work by the bureau of chemistry in America, in which



954 Agricultural Journal of Victoria.

every conceivable subjectj having the slightest connection with agri-

cultural interests, has found its separate study, is an instance of the

wide range of inquiry which might be considered to lie within the

legitimate province of the agricultural chemist. But such work, it

must be remembered, is the work of a highly equipped Federal

department of agriculture, in a country, the agricultural and industrial

conditions of which are on an immeasurably grander scale than our

own. The dietaiy studies, soil surveys, pure food standards, road
material inquiries, and all those larger schemes of investigation

included in the work of that bureau, may be considered to lie

beyond the powers of a State laboratory of agriculture. In each

branch of a State department of agriculture, investigational work, to

secure support, must of necessity be confined principally to the

immediately applicable. That is, there will be little encouragement
for investigation promising a remote and not an immediate value.

The demand will be principally for facts of an early and local advan-

tage. The most important laboratory investigational work of a

chemical branch of a State department of agriculture may, therefore,

be supposed to include :

—

1. A systematic examination of soils, with the object of fixing

standards of fertility permitting of advice being given

on matters of fertilization and special adaptabilities.

2. The systematic analysis of all staple crops and agricultural

products of the country, with the object of determining

composition and characteristics, and suggesting lines

of improvement.

3. Investigations contributing to the establishment of new
industries, or the assistance of those already in exis-

tence.

Investigational Work in the Field.

The investigational work of the field might, among others less

important, embrace the following subjects :

—

1. Fertilization tests.

2. Experiments having for their object the alteration and im-

provement of crops, in specific directions, affecting

chemical composition.

3. Experiments to determine the adaptability of soils and
districts to certain crops ; more especially those, the

growth, or preparation of the finished products of

which, would involve special chemical investigations

and processes.

4. The study of soils generally in connection with the

treatment of crops.

Such a comprehensive scheme of field experiments by the

chemistry branch of a department of agriculture might, perhaps, bear
the appearance of a partial encroachment on the domain of the

botanist ; but the value of nearly all our agricultural crops is so
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largely dependent upon chemical composition, and this, in its turn, is

again so largely the resultant of soil characteristics, and cultural and
manurial treatment, that all the subjects properly considered might
be legitimately included in the province of chemical investigatiou.

The Protective Functions of Chemistry.

The protective power which might be exercised by chemistry in
the interests of the fanner, and agriculture generally, is a very pro-
nounced one. There seems a growing recognition of the value of an
extension of State interference in this direction. The prosperity of
a country depends principally upon its agriculture. Anything, affect-

ing either the output or the quality of the agricultural products of a
country, must seriously affect both the farmer personally, and the
community generally. The })rotective power of the chemist might
then, with advantage, be exercised in a rigid system of inspection
and chemical analysis of :

—

1. All fertilizers on the market.
2. All stock feeds offered for sale.

3. The various insecticides and fungicides in use.

4. Any other material largely used on the farm, or in garden
or orchard.

The chemist might also extend his inquiries to an examination of

all apparatus used in the butter factories or creameries, with a view
of checking and controlling the accuracy of the tests, and guarantee-
ing legitimate returns to the producers. All such work would
partake of the nature of a direct personal protective power, exerted in

favor of the farmer. But there are other and larger injuries affecting

the farmer, indirectly, which might be wholly prevented by the
protective power exercised by chemical supervision. I refer to the

prevention of adulterated articles taking the place of legitimate

agricultural products on the local markets, as well as to the prevention
of inferior or sophisticated produce leaving our shores for foreign

markets. The attainment of an undoubted purity and a high
standard of quality in all our export produce is an absolute necessity,

if we wish to secure an expansion of outside trade. With this object,

the protective power of the chemist, exercised in the interests of

agriculture might, therefore, embrace a regular and systematic

examination of all important exports including :

—

1. Dairy products.

2. Preserved meats.

o. Preserved fruits.

4. Jams.
5. Fruit j)ulps.

6. Honey.
7. Wines.
8. Other agricultural products of importance.

All such products might then leave our shores carrying the chemical

guarantee of quality.
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The Instructional Duties of Chemistry.

In earlier years, wlieii tlie teaching of scientific agriculture

practically meant the teaching of agricultural chemistry, the chemist

took a more active personal part in educational work than at present.

His positiou in this respect, at the present time, will, in any particular

State, depend upon the system of the field experimental work pre-

vailing there, as well as on the provision made generally in its

Department of Agriculture for instructional duties. Where a system

of permanent experiment stations is in existence, and the chemist is

one only of many investigators, each with a well defined specialisation

in work, there seems no strong reason justifying the facts, resulting

from his individual inquiries, meriting a special lecturer or lecturers.

But, in the absence of such permanent stations, and under conditions

where the whole of his investigations are carried out co-operatively

with farmers, there does appear a necessity on the part of the

chemist for keeping in close and constant direct touch with the

farming community, iu order to stimulate aud retain the interest

necessary to the continuity of the work of the branch. The
advisability of providing for travelling lecturers in chemistry under

such conditions will not, I think, be questioned, and the subjects

dealt with by such lecturers on the platform might include :

—

1. Results of field experiments.

2. Manures, their application and methods of valuation.

3. Animal nutrition, with the chemical composition of feeding

stuffs, and the approximate comparative money values.

Each of these subjects might naturally be amplified to take in, under

many separate lectures, the various aspects presenting themselves.

Work Accomplished by the Victorian Chemical
Branch.

I have now attempted to give you a concise account of what

may be considered the legitimate functions of a State chemical

laboratory for agriculture. There is no pretence of having gone

beyond the main essentials of its activities. You will, however, now
be in a position to form conclusions as to what should be attempted

by the chemical branch of your own Department of Agriculture, and

to ask what up to the present has been done.

With respect to laboratory research work of the nature indicated

in an earlier part of my paper, little has been attempted until

recently—the day to day demands of routine work absorbing the

entire time of the analysts. A commencement has been made, how-

ever, in co-ordinating the results of soil analysis with field manure
tests, with the ubject of fixing standards of fertility. The investiga-

tion of the composition of the staple crops and products of the

country still remains largely a work for the future, although much has

been accomplished, during the past year, in the comparative analysis

of the various forage crops grown experimentally.
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With respect to the investigational work in the field, the results

already accomplished by this branch may compare with anything of

a like nature attempted elsewhere. To enumerate a few of its

achievements, it may be stated that the fertiliser tests in Northern
soils have been reported on and are well known. The tests in the
South, of a more recent date, have resulted in a harvest of facts of

equal importance. The beet has been tried for several years over a
very wide area, and with results which appear to establish, beyond a

doubt, the suitability of Southern Victoria for the growth of the
crop. The forage crop tests of last year embraced trials Avith over
20 crops, either unknown or little grown up to that time in Southern
Victoria. Their comparative yields as green fodders have been
secured on over 50 different farms, and the returns of grain also

obtained from a large number of fields. Nearly every crop has been
analysed, and its percentage of dry matter determined. In the hay
manuring experiments, the average returns from 50 fields are avail-

able for drawing conclusions on the results of a particularly interesting

and comprehensive set of tests. The beet experiments, hay manuring
tests and forage crop experiments, will each require a separate

report.

In the protective sphere of its functions, the branch has been
equally active.

An Amending Fertiliser Bill has been prepared for Parliament,

making provision for a rigid inspection of manures in warehouse,

store and farmstead, and prescribing prosecution, in case of fraud,

by the agricultural chemist or his deputy.

A similar bill has been prepared by the chemist, for the inspection

and chemical control of all stock feeds. The bill provides that every

concentrated feeding stuff shall be sold on an analysis certificate in

the same way as a manure, and provides for the Department prosecut-

ing in the case of adulteration. This measure appeared necessary

owing to the presence of adulterations, revealed in certain feeds by a

large number of analyses made in the laboratory. If investigation

should prove that the insecticides and fungicides, so largely used in

the orchard, suffer from similar sophistications, the advisability of

legislation in this direction will also be considered.

The protective power of the chemist has also been to a certain

extent exerted in the examination of our export produce. Analyses

have at various times been made of butters and fruit pulps sent in by
the responsible officers at the cool stores, and a comprehensive exam-
ination of all jams produced in Victoria carried out.

The systematic analysis of the various honeys, preserved fruits and

meats, and other important agricultural products is also contemplated.

The Educational Work of the Branch.

The work of instruction by the chemist has found its opportunity

for expansion in the short agricultural classes initiated by the

Director, and placed under the supervision of the chemical branch.
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Out of the fifteen lecturers engaged in this work, five are on the staff

of my branch. This however gives no correct idea of the proportion

of the work carried out by the branch, as these five lecturers deliver

no less than 43 per cent, of all lectures given.

The subjects dealt with by my assistants, include manures and

manuring, animal nutrition, theoretical and agricultural chemistry,

dairy" chemistry and bacteriology ; the microscope and its use,

with hints on simple methods of micro-chemical analysis on

the farm, and a number of other subjects in which chemical

considerations may be supposed to enter into the operations

of farm practice. The diversion of such a large number of

officers to these duties has naturally been at the sacrifice of

important work in the laboratory ; and the time seems ripe

for the creation of a purely instructional division within the chemical

branch. The effect produced by these lectures, on the young men
attending them, is not to be measured alone by the actual knowledge

imparted. They have a much wider influence. The influence they

might be expected to exert will, perhaps, be best explained by repeating

to you the words of my message to the students at Nliill on the

termination of the classes at that centre. I there said :

—

" The course you have just gone through, gentlemen, must have

been to most of you a revelation of new ideas. It has been valuable

in the actual knowledge imparted, and still more valuable, perhaps, in

the wide vistas which it must have shown stretch out and beyond the

boundaries of the little we have been able to present you. I think

the life of the farm from now on may present aspects entirely new to

you. You will have learnt the connection, the intimate connection,

there is existing between the operations of your field practice and the

laboratory of the chemist, the physicist and the botanist. You will,

I think, now recognise, more strongly than before, the value of a

trained brain as well as a developed muscle ; the advantage which a

man of well furnished intelligence has over one of an inferior mental

equipment. From now on, new desires will, I think, come to some of

you ; new ambitions, new ideals. The book will, perhaps, take a larger

place in your hours of leisure ; observation will have been sharpened
;

and the wish, I feel sure, will force itself more to the front in all of

you, to know something of the wonderful workings of the soil you

cultivate and the crops you grow. Had the classes done nothing

more than produce these changes, they would have done much ; but

they have done more, for you leave rich with a store of practical facts

which must assist you greatly. There is no necessity of my saying

more to you, or attempting to give advice ruling the conduct of your

lives, but you will allow me, before you disband, to express the hope

that the infoi"matiou you have received will better help you to throw

into your actions the sustained determination and earnestness of pur-

pose of your parents, the grand old pioneers who have made our

home Avhat it is to-day." In this address to students, I don't

think I have taken an exaggerated view of the healthy influence

which the instruction imparted by the chemical branch, in conjunc-

tion with the instruction imparted generally, has exerted on the
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lives of your sons who will one day take your places on the farms
you have prepared for them.

The Work of the Future.

Before concluding, a few remarks on the future wurk of the

branch might be desirable. It is in every way advisable that pro-

vision should be made for an energetic expansion in the three sets of

activities I have defined, as constituting the legitimnte functions of

the chemical branch of a State Department of Agricultui-e. The
important part, which you must now all admit chemistry ])lays in the

whole procedure of agricultural practice, will, I ho])e, secure from you

as a body representing the entire farming community, su})port for the

demands which I have made, and shall continue to make for the ad-

vancement of my branch. There must be a recognition on the part

of the country that the highly educated young men, who have been

trained as analysts and platform agricultural lecturers, are deserving

of salaries above £70 and £80 a year. The man who is at present

acting, or will one day act, as your expert adviser, is worthy of some-

thing more than a remuneration barely sufficient to support life.

There should be some guaranty also, both in the interests of the

head of the branch as well as in the interests of the officer himself,

that a permanency of service might be relied upon. Only under such

conditions of service can the requirements of the future be provided

for, and a continuity of work in specific directions assured. Under
present conditions, the service of nearly all my officers is dependent

upon some special vote, liable at any moment to be swept away by any new
Government which may attain to power. Such conditions are apt to pro-

duce a state of anxiety and unrest among officers who are devoting their

lives to a special training in your interests ; a training which would

for the most part possess no value and find no wide demand outside

the Department of Agriculture. The organization of the branch

seriously suffers from the temporary nature of the employment of its

officers. Such a state checks initiative on the part of the head of the

branch, and prevents the putting into action schemes for expansion

and advancement, requiring for their performance a cei'tainty of the

services of men trained specially for the task. With an assurance of a

reasonable remuneration for the services of its officers, and the per-

manency of their positions, the branch would have no hesitation in

undertaking with vigor the full range of its possible activities.

It is the laboratory work specially which has suffered from these

conditions. The value of the field investigations of the branch has

been too prominently brought under the notice of the farmer, to allow

this class of work to suffer many setbacks, but the support, which up

to this time, has been given by the farmer must in no way slacken.

There are numberless problems still demanding scdution ;
and with

every new discovery, the field for further inquiry broadens its

boundaries. A scheme has been recently placed before the farmers

of the country by the chemical branch, which will enable a large

variety of field experiments to be conducted over a period of at least



960 Agricultural Journal of Victoria.

six years on the same farm. It is a step intermediate between the

temporary one year test and the permanently established station.

The longer period will allow of a greater elaboration and variety in

experiment than is possible under the present system of co-operative

tests; and withyom* assistance in placing suitable land at our disposal,

and the necessary retention of interest in the work over the required

period, there is no doubt that facts of great importance will result.

On such an area of ground, the effect of liming, sub-soiling, horse-

hoeing, different rates of seeding, different depths of seeding,

fallowing, rotative cropping and numerous other tests might be tried.

The inclusion of ditt'erent varieties of wheat, and various summer
forage crops, would more especially, if field results were co-ordinated

with laboratory investigations by analysis of both soils and crops,

afford data in a direction as yet untouched.

Conclusion.

And now I can close my remarks. In the facts I have placed

before you concerning the science I represent, there may be much
which might be interpreted as partial and egotistical. In speaking

of one's own work, it is difficult to avoid the appearance of such

features. If, however, I have succeeded in impressing you with the

belief that one science only, controls, in a marked degree, the position

which the agriculture of a country holds in the world, your whole

mental attitude towards science in its application to farming generally

might undergo some change ; and you might realise, as I wish you to

realise, that in the present strenuous competition of life, the posses-

sion of a trained intelligence and improved technical methods, is as

essential in your calling as it is in the other great spheres of the

world's activities.
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TOBACCO MANURING EXPERIMENTS.
By F. ./. Howell, Ph. D.

General Remarks on the Tobacco Plant,

The ready adaptability of tlie tobacco plant to a wide range of

soil and climatic conditions makes its growth an easy matter^ but the

extreme sensitiveness of the plant to the slightest variations in these

conditions, as manifested in the flavour and quality of the leaf,

restricts the possibility of the successful growth of any one type to

exceedingly limited areas. It is only a tobacco possessing certain

well defined qualities and meeting the specific I'equirements which, in

the present highly specialized condition of the industry, are demanded,
that is worth the trouble of growing. As Whitney remarks, " A
nondescript tobacco is not worth growing, and should not be grown,

as it lowers the price of really good types of tobacco to the detriment

alike of the grower and consumer." As there are certain tobaccoes

then in demand suited by their particular characteristics for certain

specific purposes, and as these characteristics are the resultant mainly

of particular soil and climatic conditions, it appears that the two lines

of activity to be taken up in investigations connected with the industry

are, first, to find out what kinds of leaf are in demand, and then to

investigate the existence of the climatic and soil conditions capable of

producing the desired characteristics. The second line of enquiry

would involve laboratory investigations in the chemical and mechanical

analysis of soils, as well as the establishment of numerous and widely

distributed observation stations, or, as the term is used here, experi-

mental plots, Avhere tests would be carried out with different varieties.

With respect to the kinds of tobaccoes in demand in different

parts, an extract from a recent paper by Milton Whitney will convey

an idea of the wide existing differences of opinion prevailing in

different parts on the characteristics constituting desirable qualities

in the product. "The differences in the export type (known

to the trade as 'foreign'), which are cured and manipulated according

to the demands of the various foreign countries, are worthy of

special consideration. To the general public such differences are

sometimes hardly perceptible, but in the trade the slightest difference

in shade, color, thickness, shape, or length of leaf, is taken into

account in determining to what country or trade the tobacco is best

suited. For example. Great Britain gives preference to a long,

narrow, olive green leaf, which is required to be heavily fired, in

fact the stronger the odor of hard wood smoke, the more acceptable

the tobacco is to the British trade. The Austrian Government prefers

a long, broad, silky leaf, from medium to light brown colour. The

Italian Government uses the same type, only of shorter size and

darker in colour, while the French prefer a tobacco that has been made

exceedingly dark by means of steaming and hard pressure while hot."

The Commercial Grouping of Tobacco.

The commercial grouping of tobacco is one of classes, types and

grades. The adaptability of a tobacco for a particukr use, such as

cigarette, cigar, or smoking, marks it off as belonging to a class.

The possession of certain qualities, as flavour, texture and colour.
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determines tlie type^ while the grade expresses the measure of

excellence of the leaves from any one type. The production of the

different classes and types is the outcome principally of climatic

conditions, and the texture and physical properties of the soil. It

will be recognised then that the production of the different classes

and types cannot be successfully attempted on the same class of soil,

that a soil adapted by its physical properties for the production of a
large, heavy leaf of a high oil or gum content will not produce a

light tobacco. The adaptability of various soils to different classes

and types of tobacco has received great attention at the hand of

Whitney in America, with the object of determining the conditions

favourable to the best development of each type. The ultimate

object, as stated, has been " to give a basis for the classification of

tobacco soils, and for the improvement and modification of the

conditions in many soils, which are not, under present methods of

manuring and cultivation, Avell adapted to any particular type of

tobacco."

Prior to similar investigations being taken up in Victoria, the

introduction of new and untried varieties is necessary.

The establishment of experimental fields covering a wide range of

soils in which various varieties might be tested, would indicate the

suitability of particular areas and particular soils for the production
of different types. The examination of the soils, on which certain of

these types might have succeeded, would then afford data for

expressing opinions on the results of analysis as to the adaptability

of untried areas for the same type. Until this data resulting from
field experiments is available, the chemical and physical analysis of

a soil will have a limited value only. Up to very recently, one type
only has been almost exclusively grown in the North-Eastern district

as the general crop, and the large body of facts resulting from the

experience of growers themselves, apart from the investigations

of the expert, which affords so much valuable data to the investigator

in America, is not available in the case of Victoria. From the ex-

perience of growers themselves in America, it has been found that

certain varieties, through the yields and excellence of the product,

have given a distinct character to certain districts. The work of the

expert is to investigate the conditions producing these distinctive

characteristics, and, by a comparative study of untried areas, to dis-

cover and suggest the possibilities of expansion beyond these

restricted localities known by experience to be adapted for the pro-

duction of these characteristics. In Victoria, in the absence of the

growers' initiative, a wide distribution of variety tests must precede

any large system of soil investigation. From the variety tests of last

year, reported on by Mr. Smith, there is every evidence of the growers
of the North-Easteru district being able to produce a tobacco very

much superior to the one formerly placed on the market. To obtain

some general idea of the character of the soil in the district, a

chemical and mechanical analysis of a number of samples taken from
different localities was carried out in the laboratory. This examin-
ation reveals the presence of the most important plant foods in

exceptionally large quantities. The soils may be regarded as of high
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fertility. The meclianical analysis discloses a texture indicating no
very high retentive power for water, and therefore not adapted for

the production of the heaviest types of leaf. The clay content, how-
ever, is higher than that of American soils producing the finest types

of light yellow tobaccoes. As, however, the type of a tobacco is the
resultant of climatic as well as soil conditions, no reliable opinions as

to specific adaptability can be formed l)y comparing the composition
of a soil on one side of the world with that on the other ; in fact, the

determinative influences of climate on the tobacco plant have been
shown to be " so subtle as to fail detection by even meteorological

instruments." We must find that answer from the plant itself.

The Chemical Composition op the Soil in Kelation to

THE Tobacco Plant.

No plant is so profoundly aifected by soil characteristics as

tobacco, bvit it is rather to physical character of soil than to chemical

composition that we must ascribe the paramount influence exerted on
the physiology of the plant. To quote Whitney again, " It is practi-

cally true of tobacco, to a greater extent perhaps than of any other crop,

that the texture and physical properties of the soil influence the physi-

ology of the plant to such an extent, as to determine and control the

distribution of the widely differing distinct types of tobacco. Soils

producing a heavy shipping tobacco will not produce fine tobacco of

any variety. Soils, containing a large proportion of clay, or wliich

for other reasons are very retentive of moisture, tend to produce large

heavy plants which cure to a dark brown or red. A lighter sandy

soil produces a plant having a thinner and more delicate leaf, which,

by proper treatment, can be cured to a bright red mahogany or fine

yellow colour. So marked is this influence of soil upon the quality of

tobacco, that a fine bright tobacco land may be separated by only a

few feet from a heavy clay soil wliich will produce only a heavy

manufacturing or export leaf."

Although the paramount influence of the physical composition of a

soil is clearly recognised, the chemical composition also cannot escape

consideration. A knowledge of this, by revealing deficiency or over

abundance in a particular plant food, may suggest means, by

fertilization on one side or the reduction of " raging fertility"^ on

the other, of so bringing soils under control as to exercise a decided

improvement on the quality of the product. The very great difference

in chemical composition of soils, producing different types of tobacco

in their greatest excellence, will become apparent on comparing the

results of the analysis of two American soils, one a Kentucky, amous

for the growth of White Burley, and the other from North Carolina,

where it is said the higher grade of yellow tobacco is produced. It

will be seen that the first soil, producing the heavy tobacco, is of a

high fertility, while the other, on which the highest grade of yellow

tobacco has'been grown, might be considered very infertile. In fact

the poverty of the soil seems a requirement in the attainment of

excellence of quality in this class of leaf, and this fact has converted

the abandoned soils of North Carolina and Virginia into lands of a

hio-h ao-ricultural value. It will be of interest to compare the results
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of the cliemical analysis o£ six soils in the Edi district, carried out in

this laboratory, with the two American, famous for the production of

the two well-known widely different types of leaf.
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as the area devoted to each variety was too small to give reliable
data. The tests were under the supervision of Mr. Temple Smith,
and the weights are as handed in by him. The experiments were
based on those carried out at the Kentucky Experiment Station.
The manures used and the weights obtained were as follow :

—

Manures Used on Tobacco Plots, with Average Returns
FROM ALL Varieties.
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Cigar Tobacco

Pennsylvania Limestone

Manufacturing and Export Tobacco
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tobacco soils, has been reproduced. These percentages, however,

have to be considered in conjunction with the meteorological conditions

prevailing in the various localities. The number opposite each soil in

the diagram corresponds with the number in the results of analysis.
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The figures above represent what is known as the texture of a
soil. A knowledge of the texture of a soil gives a fair, although by
no means an absolutely correct, idea of the relative amount of water
it will contain. The greater percentage of clay in a soil, the greater
amount of water as a rule the soil will hold, and it is owing to these
differences in water content particularly, tliat difference in mechanical
composition so profoundly affect the tobacco plant. But the know-
ledge of the texture alone of a soil is not sufficient to say decisively
what the relative amount of water it will contain will be, for this
water content is also determined by the structure of the soil, or the
arrangement of the soil grains. There are two factors then requiring
consideration. The determination of the texture is a laboratory
operation presenting no great difficulties. To determine the arrange-
ment of the soil grains is, on the contrary, not an easy task, and the
actual relation of the soil to water is best determined by actual
moisture tests carried out on the soil itself in the field. Such records
of the moisture content of soils in some of the principal tobacco
districts of America have been kept continuously for years, and an
extension of the system is advocated. As a result of these deter-
minations, the folloAving conclusions have been arrived at. They are
given in AMiitney's words :

—

" Northern Cigar Tobacco Soils.

" Tobacco soils of the best grade in the Connecticut Valley main-
tain on an average about 7 per cent, of water throughout the season.
There are many soils cultivated in tobacco which average 10 or 12 per
cent., but these do not produce a tobacco leaf of the finest texture
and most desirable quality on the present market. The meadow lands
of the Connecticut Valley, which were formerly cultivated in tobacco
when a dark heavy leaf- was in demand, contain on an average from
20 to 28 per cent, of water. As already stated, these soils are entirely

unfit for the production of the grade of tobacco necessary to meet the
present market demands.

''The tobacco soils of Pennsylvania are heavier than those of

Connecticut Valley, and maintain on an average about 18 per cent,

of water.

" The soils of the tobacco district of Ohio are as heavy in texture
as the limestone tobacco lands of Pennsylvania. It is probable that

the mean water content of these soils in an average season would
amount to about 23 to 24 per cent, of water. The tobacco grown
under these conditions is used almost exclusively as a tiller leaf.

" Soils of Manufacturing and Export Tobacco Districts.

" The typical soils for the highest yellow tobacco of Virginia,

North Carolina and East Tennessee maintain on an average about
7 per cent, of water. Where the soils contain less than this, the leaf

is inclined to be thinner in texture and to have a better colour, but

the yield per acre is small, and the most economical conditions on the

whole are maintained by those soils having from 7 to 8 per cent, of
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clay aud maintaining on an average 7 or 8 per cent, of water. As
the soil becomes heavier in texture, and the amount of water increases,

other grades and types of tobacco are produced.

" The export tobacco lands of Kentucky and Tennessee contain

about 22 or 2o per cent, of clay, and, as a characteristic feature, they

contain from 40 to 60 per cent, of silt. These soils contain on an

average about 15 per cent, of water.

" The characteristic soil of the limestone area of Kentucky,
adapted to the White Burley tobacco, may be said to maintain on an

average about 20 per cent, of water.

" Records have not been kept of the manufacturing tobacco soils

of Virginia, but from investigations which have been made on

adjacent lands, it is probable that the mean water content of these

soils, having as much as 40 per cent, of clay, will not be far from
20 to 22 per cent, of moisture."

The Mechanical Analysis of a Few Typical American Subsoils.

For comparison with the figures of the Edi soils, the returns are

given below of the average results of the mechanical analysis of a

large number of typical American subsoils. The very great ditference

in the relative clay percentage of the various soils adapted to each

type of tobacco, will indicate the very important part the physical

properties of the soil play in the production of the varying charactei'-

istics of the product.

z
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THE DEPARTMENTAL EXHIBIT AT THE
ROYAL SHOW.
Bij G. H. BobiuMjii.

This year, for the hvst time in connection with the Koyal At>-i-iciil-

tuval Society's Show, the Department of Ag-riculture was in a position

to make a display worthy of the work which it is doing, and in some
degree indicating- the extent and variety of the assistance which it

affords to the man on the land. The accommodation in the new
building, ample as it appears at first sight, proved all too smnll for the

demands made npon it, some of the scientific branches being quite

unable to represent their work in an adequate manner in consequence
of the limited space placed at their disposal. Still the new departure

of grouping all the departmental exhibits under one roof must be

regarded as an undoubted success, and was evidently highly approved
of by the crowds w^ho visited the show^

Dairy Branch.

From the point of view of the general public, the dairying exhibit,

so Avell arranged by Mr. Crowe, w^as the most impressive, the eye of

the visitor being first caught by the great tiers of boxes filled with

butter, representing the daily output in the height of the season of the

largest factory in the State. The number of boxes was 252 each

of 56 lbs. net, a total of 6^ tons valued at £700.

Dairymen were specially intei'ested in the collection of butters

from the various countries contributing to the London market, casks

from Denmark and Siberia being displayed alongside boxes from

Argentina, Canada, Ireland, Victoria, New South Wales, South Aus-

tralia and New Zealand. As was only to be expected from the

varied lengths of time these had been kept, and the more or less

favorable periods of the season when made, the merits of the various

butters could hardly be compared on an equitable basis, but there

could be no denying the prime quality of the new season's South

Australian, while the Irish creamery and Danish were also excellent.

Though London requires its butter in boxes. Eastern ports take a

considerable quantity from Victoria every year in tins of various

sizes, and samples of these from different packers were to be seen.

Cheese was shown from all parts of the world in an almost endless

variety of shapes, styles and colours, ranging from the diminutive

round Edal to the giant Gruyere, nearly as large as a cartwheel and

much the shape of the old-fashioned solid wooden wheel. As no show

of cheese would be complete without the veined Stilton and the

fragrant Gorgonzola, both these were there, as also the less expensive

but more widely eaten Cheddar from Canada and New Zealand.

To townspeople the cases of dried milk appealed perhaps more

strongly than anything else. Many found it difficult to Ix-lieve that
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the light cream coloured powder was milk minus the water and the

germs, and were somewhat sceptical as to its value till they had
tested a sample of the new product. The housewife now looks for-

ward to the day when she will buy her milk, like sugar in a paper
bag, from her grocer.

During the course of the Show, instruction in testing milk and
cream by means of the Babcock tester was given by Messrs. Archer
and Carroll, dairy supervisors. Demonstrations in cheese-making on
the Cheddar system were also carried out by Mr. McMillan, cheese-
making expert. It would be well if these, and all similar operations,

could be conducted at future shows on raised platforms, so as to give
a better chance of seeing to those not fortunate enough to be in the
front row. The value of such demonstrations is shown by the desire of

the crowd to get a good view, and every opportunity should be given
to those who desire to avail themselves of the instruction imparted.

The method of building an up-to-date circular frame silo on the most
recent economical lines was easily gathered from the portion erected,

adjoining the building-, under the supervision of Dr. Cherry. The
cost in Melbourne of material for a silo witli a capacity of 100 tons
has now been reduced to less than tlo.

Government Cool Stores.

The Government Cool Stores made an imposing array with perish-

a])le produce ]jre})ared for export, such as rabbits and hares, fowls,

(lucks and turkeys, mutton and lamb, pork and beef. The frozen
rabbits especially caught the public fancy, the splendid appearance
they presented testifying alike to their quality and the skill with
which they had been dressed and packed. Fowls from Russia,
chickens from England, poultry and game from almost all parts of the
world gave those in the local trade an opportunity of seeing hoAV

competing countries put up their products. Certainly as far as

appearances went those prepared at the Government Cool Stores
easily held their own.

Mr. Hart, the poultry expert, gave frequent demonstrations in

dressing potiltry, and from his pulpit-like structure impressed the
onlookers with his skilful work. When not thus engaged, he was
usually to be seen surroitnded b}' a knot of enthusiasts, explaining to

them the proper methods of packing poultiy and eggs for export, or

the merits of the various breeds of fowls for the table or for egg
})r(jduction.

In the work of inspecting for export all perishable produce except
butter and fruit. Dr. Brown naturally meets with many cases of

disease, so he gathered for exhibition a large and varied collection of

hydatid cysts, ta])eworms and such like objects of interest.

Special Industries.

A most effective and extensive display was made by Mr. Knight
and his assistants, embracing samples of fibres and fibre plants, oils
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and oil plants, grjisses and fodders of various kinds, dried and \ivv-

served fruits, cider and vinegar, wax models of the most important
varieties of fruits, fruit cases and baskets, and a collection oi thistles

and other injurious weeds.

Mr. Knight's energies are largely devoted to endeavouring to

popularise the cultivation of hax, and a breaking and scutching i)lant

was shown in operation, the fibre turned out being of first class

([ualit}". Those who have i-ecently gonein for flax growing on u])-to-

date lines are of opinion that this will eventually become a most
important indnstry in this State, where the natural conditions are so

eminently suited to the plant. The net returns are variously assessed
at from t5 to kl per acre after allowing fen- all expenses including
rent of land, so there is reason to expect considerable develojjmcnt in

this direction shortly.

Though show time is not the best for giving instruction in fruit

preserving, owing to the comparative absence of fresli fruits, yet

shift was made with what could be procured. Farmers' wives and
daughters are always keenly appreciative of these demonstrations,

and on this occasion many city people were not above seeking for

some useful hints.

Instruction in cider and vineo'ar makino- was also o-jven, both

adjuncts to apple growing which might with advantage be more
generally adopted.

Export fruit cases, both old and newer types, were shown, and tlie

best methods of packing illustrated at frequent intervals. The
merits of the new patent cases were freely discussed by growers and
exporters, but most seemed averse to the adoption of any ])ackage

which would tend to increase the cost of landing fruit in London.

Chemical Branch.

Typical samples of produce grown on the various experimental

plots under the supervision of Dr. Howell showed in a striking

manner the value of manuring. Crops of millets and sorghums grown
on sandy soil at Mordialloc were increased two and three times in

weight by the use of appropriate fertilizers. An object lesson, such

as was afforded by samples of average plants from these experimental

plots, is rarely seen, and it is much to be regretted that additional

space was not available to enable these to be shown to better

advantage. A fine series of photographs was exhibited illustrating

the effect of various manures on all kinds of crops. Some s])lendid

samples of tobacco from the Edi Tobacco Farm showed what can be

done in tobacco growing by selection of varieties suited to the soil

and climate, and proper attention to cultivation, harvesting and

curing. Excellent samples of seed harvested from the experimental

])lots, as well as soils and agricultural produce in various stages

during their analysis, were shown.

A varied collection of instruments and glassware used in the

laboratory work afforded some faint suggestion of the intricate
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processes whicli form the day's work in an analytical laboratory.

Bulletins clescri])tive of the field work of the branch were available

for distribution to those requiring them.

Entomological and Ornithological Branch.

By common consent, Mr. French's exhibit Avas regarded as one of

the most attractive in the building. One interested in farming or

fruitgrowing could study the various stages in the life histories of

the insect pests with which he has to fight, and see also the charac-

teristic injuries caused by any one of tTiem. A knowledge of our

insect foes is not complete without the study of their natural enemies,

and ample evidence was afforded that this particular phase of

Economic Entomology is not neglected. The nests and eggs, as

well as stuffed specimens of the chief insectivorous birds of Victoria,

gave visitors a chance to familiarise themselves with some of the

farmers' best friends.

A fine collection of timbers destroyed by insects was a prominent

feature, and the whole display was well set off by numerous coloured

illustrations of injurious and beneficial insects.

Pathologist's Branch.

Of special interest in this section was the extensive collection of

fungus diseases of fruit trees and farm and garden crops, some being

shown dried and mounted in cases, and others preserved in spirit,

but the latter imfortuiiately, owing to want of space, were not shown
to advantage. The centrifugal machine for testing samples of seeds,

and especially grain, for the presence of the spores of smut and other

diseases, aroused ccmsiderable interest among farmers.

The testing of new wheats, oats and barleys, as well as new
grasses and fodder plants, is part of the work of the branch, and an

extensive collection of the former were shown, as well as a complete

set of our native Victorian grasses.

Bulletins on take-all in wheat and black spot of the api)le were

distributed to fanners and fruitgrf»wers.

Viticultural Branch.

As the reconstitution of ovir vineyards on resistant stocks is a

matter of .the greatest importance at the present time, the viticultural

inspector, Mr. Adcock, took advantage of the o])portunity afforded by
the Show to give frequent demonstrations in bench grafting cuttings.

The methods of making the various types of grafts in common use

were carefully explained, and machines were shown by which the

work was much simplified and the percentage of strike increased.

Some grafted cuttings planted last year at Kutherglen Avere on view,

and the vigorous growth they had made testified to the skill and care

with which the operations of the Viticultural Station at Rutherglen

are carried out.
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Mr. Buruey had four samples of wiues made by him this year at

the Viticultural Station, Rutherglen, all sterilized by the Salvutor
pasteuriser, leut to the Department. Two were di-y red wiues, one a

typical full round export wine made from tlie Shiraz grape sind tlie

other a Cabernet of unusual quality. Two white wines made from
White Hermitage and Gouais were remarked on by connoisseurs as

having a delicacy seldom met with in the Murray Valley. The
general opinion of the members of the wine trade, who tasted the
wines, was that the wines were so clean, smooth and advanced for

their age, that the methods of handling and subsequent pasteurisation

proved the success of this system for which they predicted a very
bright future.

Forestry Branch.

The beauty of grain of some of our "common" hardwoods and
their generally handsome appearance were well shown in the new
timber trophy built for the Forestry Branch under instructions from
the Director. The trophy took the form of a rotjm without a roof,

each wall being composed of numerous square or oblong panels,

suitably polished and occasionally carved, the whole being designed
for Mr. A. W. Crooke of the Forestry branch, l)y Mr. G. H. B. Austin
of the Public Works Department, with a view of showing the good
qualities of our hardwoods for decorative work or the manufacture of

furniture. The woods used for the purpose w^ere such as are ordinarily

deemed fit only for fencing posts, floor joists and railway sleepers :—blue
gum, red gum, mountain ash, grey hox and iroubarks forming the
major portion. The beauty of the trophy came as a surprise to all

but a few enthusiasts who were already aware of the value of these

woods for high-class fittings and cabinet work. It would seem to be
only a matter of time when these timbers will be properly appreciated

and eagerly sought after for work of this kind.

Dookie Agricultural College.

Though distinct from the Department and under the control of

the Council of Agricultural Education, the Dookie College, being

one of the most important factors in the State's system of technical

agricultural education, appropriately enough was accommodated in

the same building. Mr. Pye, the principal, made good use of his

opportunity to show the ])ublic what Dookie is doing. Wealth of

production was the impression left on one's mind after viewing the

splendid collection of samples of all kinds of agricultural ]n'oduce

effectively displayed. Wheat, oats, barley, broom corn, sorglium,

wiues, olive oil, dried and preserved fruits, butter and cheese, fodder

and leguminous plants, all grown or manufactured at the college

by the students under the supervision of the stalf, afforded some idea

of the varied instruction imparted at this institution.

Poultry receives a large shajre of attention at Dookie just now, an

egg laying competition being in full swing, the leading pen of six
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AMiite Leghorns, layiug 545 eggs during May, June, July and
August. A dozen eggs from eacli of the vai'ious breeds was shown,

and afforded a chance for comparing them. For chicken feed

Mr. Pye speaks most enthusiastically of canary seed, and exhibited

samples from the crop of this grass over 7 feet high.

Snuie very good views of the College, wine cellar, butter factory

and other buildings, the cow yards and fowl runs, the orchard and
vineyard, enabled one to gather some idea of the college and its

surroundings, Init to fully appreciate what the institution is doing in

the teaching of scientific and practical agriculture nothing short of a

personal visit would suffice.
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Before the introduction of Dr. Babeock's metliod of testing milk

it was the general impression amongst dairymen that milk poor in

butter fat was rich in casein, and was consequently worth more for

cheesemaking. Both fat and casein are constituents of cheese, and
are found to be of nearly equal importance, and that for milk contain-

ing a normal percentage of fat the amount of cheese produced is in

nearly exact proportion to the percentage of fat in the milk.

Professor Van Slyke, in a series of investigations extending over

several years, and including the milk of over 1,500 dilferent cows,

found as the percentage of fat increased the percentage of casein

increased in nearly constant ratio, oy to quote his own words, " While
we have noticed considerable variation, when we consider individual

herds we have found that, as a rule, there were two-thirds of one
])ound of casein for each pound of fat in the milk, whether the milk
contained 3 or 4 per cent of fat. When the amount of fat in the milk
increased beyond 4*5 per cent, there was a gradual but slight diminution

of casein for each pound of fat." This normal relation is sometimes
disturbed in a season of drought, when the cattle are nearly starved.

A case of this description was brought under my notice by a

cheesemaker last year, where at one factory from

26 718 gallons of milk
25'214 pounds of cheese were made.

i"-504 pounds less than 1 pound per gallon.

At No. 2 factory,

30-846 gallons of milk
28'471 pounds of cheese.

2-375 pounds less than 1 pound of cheese per gallon of milk

The average price at No. 1 factory was 5.44 pence per gallon, the

price at No. 2 factory was 5*54 pence per gallon. There was very

little difference in value of the milk at these two factories as estimated

by the Babcock tester, but the result showed a considerable difference

in favcn- of No. 1 factory in the amount of cheese produced. In the

district from which No. 1 supply was drawn there was plenty of good
feed for the cattle, while in the district from which the supply of No
2 factor}?- was obtained the pastures were bare owing to a long spell

of dry weather. This case was submitted to Professor Farrington,

of the Wisconsin Agricultural Experiment Station, U.S.A., and he

said they had had similar experience, and this was due to the cattle

not having sufficient nourishing food. These exceptions to the

general rule only go to show that milking cows should at all times be

liberally fed, and does not in any way affect the subject we are

dealing with.

Further, considering the percentage of fat as influencing the

weight of cheese produced it is found that as the percentage ot: fat

increases over 4'5 the percentage of casein is slightly less in propor-

tion to th(^ fat, and also that the yield of cheese per pound of fat in

the milk is slightly less. But against that a rich milk has a higher

value in that it increases the average quality of the cheese, and
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thougli containing sliglitly less casein, the total return is not reduced
in the same proportion, because a cheese rich in fat will contain
more moisture than one which contains less fat.

The following tables give the data on which Professor Van
Slyke's opinions were based :

—

Table Showing Relation of Fat to Casein in Normal Milk.
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was from tlie Jersey or Guernsey cow, as we know the milk from
these breeds is on an average much richer than the other breeds, and
we also know that the fat globules in milk from these breeds are

much larger than those of other breeds and consequently separate
more easily and are more easily lost in the whey. We must not
conclude from this that tliese rich milking breeds are not suitable for

cheesemaking, as trials have been made which directly prove othe^r-

wisCj and as they bear on this subject may be considered here.

In the cheesemaking tests at the Chicago Show 25 cows of each
breed were tested for 15 davs, the results beim/ as follow :

—

Jersey
Guernseys
Shorthorns

Milk.

18,296 4 lbs.

16,9a8(i ,,

12,186-7 ,,

Cheese. Whey.

1451-76 lbs.

1130 62 ,,

1077 6 .,

11.578-7 lbs.

9,667-7 ,,

10.838 9 .,

Gain Live Weight.

327 lbs.

480 ,.

709 ,.

Trials of breeds for cheesemaking at the Geneva Experiment
Station, New York, showed that it cost less to produce a pound of

cheese from rich milk than poor milk, as will be seen by the following

figures :

—

Per cent, of fat

Cheese yield per cow
Cost of cheese per lb.

Profit per co\v

Relative profit

Holstein. Ayrshire.

3-36

755 lbs.

33d.

t;2 10s. Id

172

3-60

681 lbs.

3,5d.

£1 9s. 2d.

100

Guernsey. Jersey.

5 -30

703 lbs.

3jd
£2 17s. 9.id.

19S

5-60

685 lbs.

3id.
£2 1,5s. Id.

192

From a study of the abt)ve we must see that the only equitable

basis on which to pay for milk, whether it be for butter or cheese-

making, is according to its fat content. Besides the actual monetary
consideration there is a moral aspect of the question. In every
community there are always some who are not honest, and if these

are supplying a cheese factory where the milk is pooled, or all paid
for at the same price per gallon, it will not be long before they will

discover that they can add water and so increase their c|uantities, and
at the same time their returns, at the expense of their honest neigh-

bours. If the milk is paid for by test it does not much matter if

water is added, provided it is clean water. You can always tell

approximately how much water is added by the use of the Babcock
and the lactometer. Many of the factory managers will know how to

make the test, but those who do not know will find it described in

the Journal. I tested the milk of a su])plier. at a factory a. short time
ago and found 20 per cent, of added water. Had this been pure
water it woidd not make any difference as the milk was paid for

according to its butter fat contents.

Another factory had some suppliers with a v)"G test and others at

-i'6, but both were paid the same price per gallon, although the last

was worth about a penny a gallon more than the first. Thus :

—

1.000 gallons of milk testing 3-() wi
1.000 ,, ,, ,. 4-0

1,000 ,. .. ,, 4-5

ill give 397 lbs. butter, at Sd.=-
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In the table given above showing the reU^tion of fat in milk to

the yield of cheese it will be seen that abont 2^ lbs. of cheese is

produced for every pound of fat in the milk, so that milk containing
3*5 per cent., or o^ lbs. of fat in 100 lbs. of milk, produces 9h lbs. of

cheese, and milk containing- 4*5 per cent., or ih lbs. of fat in 100 lbs.

of milk would produce 12;^ lbs. of cheese, a difference of nearly 25 per
cent, in favor of the latter. The officers of the department are con-
tinnally advising suppliers to test their cows to ascertain which are
giving returns tliat will cover the cost of production and leave a
margin of profit, but while the above rule is adhered to there is not
much inducement for them to adopt the system, as quantity and not
quality will be the aim. If, however, we are to compete successfully

with other countries we shall have to pay much greater attention to

this feature of the business. For while the Victorian cows average a

little over 300 gallons of milk pei' annum, those of our European
rivals average more than double the quantity.

Now turniug to the question of cheese verfnis butter. Take 25
lbs. of milk at 3'0 test, this will give one lb. of butter at lOd., say,

and 2 gallons of skimmed milk. Id., equal to a total of lid. for

2^ gallons. The same milk should give about 2^ lbs. cheese, which
at -"id. per lb. equal 1 id., 2 gallons of whey at ^d. is equal to ^d.

This gives a total value for cheese of ll^d. against lid. for butter.

The following deductions may be made for cheese in excess of

butter :—5 per cent, interest on money on cheese curing for three

months, "ISd. ; difference on freight of 1 lb. of butter and 2f lbs. of

cheese, say 35d. ; total deduction ^d, this brings the returns for

cheesemaking down to lid. Worked out on this basis, we find that

cheese at 5d, per lb. on the local market is equal to lOd. per lb. for

bntter, that is taking cost of making and marketing of the butter

and cheese as being equal.

L give here a table showing a comparison oF the value of cheese

and butter on the London market :

—

Cheese
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From this it will be seen at a glance what cheese should realise to

be equally profitable to butter at a given figure. For instance,

some time ago, the cabled quotation of the price of the best New
Zealand cheese in London was 39s. per cwt., while butter was 80s.

From the above table cheese should be 44s. or 5s. higher to be equal

to butter, or that if butter dropped to 73s. 7d. it would still be as

good a value as cheese.

These figures were compiled in May since which time the value of

Victorian butter in London has advanced to 114s. per cwt. while

cheese has only advanced to 45s, according to the latest returns and

it should be 60s. per cwt. to be equal to butter.
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NOTES ON THE USE OF THE HOME
SEPARATOR.

By P .7. Carroll.

Tlie private separator questiou has been uiucli discussed in the
past, both in the press and at factory managers' conferences, and
sometimes the criticism was favorable, but just as often otherwise.
A few people held a brief for the private separator, while those
against it were frequently misunderstood. The chief objection was
aimed at its introduction into districts where facilities already
existed for the treatment of the whole milk supply. In many places
not only is the home separator indispensable, but a ])erfect boon in

portions of Gippsland where the delivery of whole milk is impractic-
able, owing to bad roads and isolation. Under those conditions it

has been the means of development in localities that would otherwise
have remained unproductive.

Those who were in a position to point out the disadvantages were
overwhelmed by the numbers of agents aud people who were
interested in the sale of machines, many of whom used specious means
to introduce them. No objection is taken to the home separator itself,

but to the consequences of its adoption and use. Having had it now
for a considerable time, we are in a position to judge of the results,

aud it cannot be denied but that the butter made from milk supply
factories is infinitely better.

When the system expanded and dairying operations extended,
all the efforts put forward to keep up the standard quality of the
butter proved inadequate to cope with this rapid increase. Nobody
could gainsay the fact that we have been fortunate in the world's
market, in getting prices closely approaching top rates for this

class of butter, in fact, closer than could be obtained on the local

market. Increased competition, however, from Siberia, Argentina,
aud other new butter producing countries will tend to widen this

margin, until the making of butter below first grade will become
unprofitable.

Influence on the Quality of Victorian Butter.

The deterioration of the average quality of Victorian butter has

been talked of for a long time. As far back as 1900 the Exported
Products Board, appointed to inquire into this matter, made the

following comment on the influence of the growing use of the home
separator on the quality of Victorian butter:

—

" Foremost amongst the causes of deterioration is the use of the

home separator. The small separator used by the milk producer
himself on his farm is not in itself an evil. On the contrary, if
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rightly used, it has distinct advantages ior to the settler remotely

situated, especially in districts with l)ad or mountainous roads Dver

which milk could not be carted, it makes dairying possible where

otherwise it would be impossible. These advantages are readil)^

appreciated by the milk producer, who, however does not see the evils

behind them. The cream, which should he cooled by a refrigerator

and })ut under skilled control at once, is kept on the farm at uncertain

temperatures, and exposed to contamination from various sources

until the farmer has enough to cart away. He delivers it twice a

week in summer and in the winter often (mly once a week, in some
cases once a fortnight. To anyone with an elementary knowledge of

buttermaking, it is obvious that choicest butter cannot be made from

such cream, even where the farmer is scrupulously clean in nil his

methods, and where he is otherwise nothing but a second or third

grade butter can result."

Any person continuing to read this report requires no further

evidence of the superiority of butter made by those factories which

work on the basis of a milk supply and of the inferiority of the

average butter made from cream supplied under the then existing

conditions. Farmers did not go into the business with their eyes

closed, as they were warned, from time to time, of the danger, and

the home separator was unhesitatingly condemned in districts where

milk supply was practicable. The position was not realised a few years

ago. Few people had any idea that the system would assume s\ich

large dimensions, and when the warning note was sounded it was

laughed at, even by the factory managers themselves. They were

told the day would come when their eyes would be opened. That

time is now at hand for those who have not had that experience.

Home separator agents have done their woi'k faithfully and well,

seldom have they failed to use any weapon that would help them to

gain their own ends. About seventy per cent, of the dairymen are

now placed in possession of their own separators—many of them would

have been better without them.

As I said before the home separator is indispensable. There are

plenty of new fields for the separator man to exploit, but i will con-

tinue to protest against its introduction and adoption in districts

which can be more economically and better served by the supplying

of the whole milk to the factory. On the other hand, I will put

forward every effort (and I know those responsible for the welfare of

this important industry are with me) to guide and educate the users

of the home separator to enable them to raise the (juality of the butter

to the highest standard.

Frequently have I been present at cream factories when a load of

cream arrived, and I have watched with interest the grading process

by the manager .when such phrases as the following escaped his

lips :—'' Very stale," "Too sour," "Weedy," "Tinny," "Indescrib-
ably bad," "Rotten," and " Fermented." The latter verdict is given

without examination, as its mushroom appearance speaks for itself.

Now, what factory manager could make first quality butter out of



Notes on the ihe of the Home Separator. 985

such stuif as this ? No wonder the quantity of second quality buttev
increased, and the making- of first quality butter became confined to

milk supply factories, and a very few of the best managed cream
factories. The result achieved by these few factories, let it be said,

reflects the greatest credit on the management.

Remedies.

It is in dealing with this state of atfairs that most of our time is

engaged, but the tremendous nature of tlie task makes it ditficnlt to

overcome.

Our eiforts have been directed towards the rejection of unsuitable

cans, proper storing of cream on the farm, cleanliness in all details

and a regular delivery of cream. Most cream immediately after

separation is in a condition, if properly looked after, to make good
butter. The sooner it is placed in the hands of the managers tlie

better are the chances of the resulting butter being good.

The proper ripening of cream requires scientific knowledge, and
expensive buildings and appliances, then how can it be successfully

done on the farm, for even though the farmer may have the know-
ledge the facilities are absent, and he thinks the consequences are

too insignificant to warrant the necessarv time and expense, let alone

the skill.

Difficulty of transit over bad roads and isolation were the chief

objections raised to the supply of milk to the factory. With the use

of the private separator the bulk has been rediiced by nine-tenths,

consequently this difficulty does not now exist. If dairymen would
not think of keeping their milk on the farm long enough to allow it

to depreciate in value, why then should the fact of reducing it to

cream be an excuse for keeping it to deteriorate ? It may be argued
by dairymen that the quantity produced does not warrant the time

its production occupies, but if dairying is made a speciality then the

produce requires special treatment. The farmer who does not care

whether his cream makes good butter or not should not be allowed to

become a parasite.

Although there are individual dairymen wlio take good care of

their cream, unfortunately this cannot be said of the average. A
lower price is received for this inferior cream, and this is the penalty

for the carelessness of the dairymen, and, according to the present

system, this tax has to be borne e([ually by the Ciireful as well as the

careless.

Cream Collecting by the Factoiuks.

This has been established in some districts by a few factories,

and has proved a boon to the factory managers and dairymen alike.

If it were generally adopted immense benefit would accrue to all

concerned. Daily delivery of cream is practicable in most places.

It only requires the establishment of depots, and the sending round

of carts daily to pick up the cream. Difficulties, of course, would be

encountered^ but would disappear with experience, and the improved
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price obtained for tlie butter, as well as the concentration of business

in the local factoiy, would amply repay the cost of the service. A
few outlying- suppliers might not be included in the service, but their

cream could be churned separately, and paid for according to value,

and not be alloAved to injure the quality of the better class.

Defects in the Present System of Collbctino.

If the companies carrying out this system of collecting could

resist the temptation to poach on the territory of the neighbouring-

factories^ and make the visits in their own locality more frequent

much more good could be done. When a company extends its

operations so as to overtax the equipment provided for this purpose
the consequence is a curtailment of visits to suppliers, thereby
defeating the object aimed at. If a better understanding prevailed

amongst the different co-operative companies, and some imiform
system were put into force much better progress would l)e made.
One could understand this competition for supply between private

purchasers of cream, but where the service is co-operative nothing is

to be gained by the overlapping of the collecting waggons—in fact,

the reverse is the case, as the duplication of the system increases the

cost of manufacture.

Geading Cream.

Strict grading- of all creams, and payment of differential rat'es

should be the rule in every factory. The manager's aini should be
to produce at least one brand of prime quality, be the output great or

small, and at all times endeavour to increase the quantity of that

standard.

If this system were carried out in all factories, suppliers of bad
cream would soon cast about to find out the cause, and apply a

remedy, and would welcome instruction and assistance. If some-
thing is not done in this direction, and done (|uickly, we will find it

difficult to maintain even our present hold on the world's market,

owing to the powerful and increasing competition of other countries.

Running Separators.

This matter requires closer attention on the part of the users to

ensure better skimming. In my travels I have taken and tested

many specimen samples in different parts of the State, for the pur-

pose of illustrating- the loss which takes place from this source. So
as not to exaggerate the amount I have allowed a maximum of .06

per cent, fat ; all over that I consider waste. Many of the samples
tested up to "5 per cent, and the lowest was '05 per cent. The
following are a few examples :

—

Gallons Excess of Loss of Fat
Daily. Fat. in Year.

No. 1 ... ... 70 -4 % 1,252 lbs.

No. 2 ... ... 100 -35% 1,190 „
No. 3 ... ... 140 -30% 1,428 ,,

No. 4 ... ... 135 -20% 918 „
No. 5 ... ... 50 -10% 170 „
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This is a sample of the loss which is taking place on the above
dairy farms yearly. Assmning thnt the average excess of fat in the

skim milk is '1 per cent., and that the quantity of milk put through
the private separator is 7,728,000 gallons yearly the actual loss of fat

would be 73,329 lbs. It will be seen by the above that there is a

serious leakage of the dairymen's profit in this direction, and very

often this discrepancy is attributed to the factory manager who treats

the cream, and not to its proper source—the separator.

I have a few special lots here which I did not include in the

above average, but which I will give you for your own information.

No. 1 tested ... ... ... 1-4 %
No. 2 „ 2-6%
No. 3 „ ... ... ... -8 %

Factory managers might do a lot to obviate that loss by encourag-

ing their suppliers to send in samples of skim milk frequently to be

tested. Variations of the butter fat contents of the cream would be

often traceable to this source, and if it could be clearly proved to the

suppliers that this was the case much more pleasant relations would

exist between factory managers and cream suppliers.
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DRY RED WINES AND THEIR TREATMENT.

r,y M. rPJ. Bnrnry.

Part III.

After first racking, certain defects may become noticeable in some

of the wines in the cellar. It is not within the scope of this article to

touch more than briefly upon the many and varied diseases to which

wines are liable. If care has been exercised to ensure a steady and even

fermentation, and the wine run into clean casks which are kept filled,

there should be little if any danger from disease and consequent

deterioration. By persistent and systematic cleanliness the germs of

disease are kept out of the cellar, and the danger of contamination is

minimised if not entirely avoided. No expense should be spared in

this connection, and if a cellar is once thoroughly clean, keeping

it clean afterwards is but a small item. Occasionally the composition

of a wine is such that it is prone to disease or in some way defective,

and -we can now examine a few of the causes of the defects in export

wines at tliis stage.

Cloudiness,

Wines that do n(jt i-lear down as soon as all fermentation has

ceased may at any time deteriorate and become unmarketable. The

cause of a persistent cloud may be either owning to a want of tannin

to coagulate the albuminous matters that are pi-esent naturally or

else the commencement of microbian disease. In either case the wine

must be clarified at all costs^ either by the addition of tannin followed

by a fining or else by filtration. It may probably be suggested that

such a treatment of a wine only a few months old is premature. No
treatment can be premature which ensures the preservation of a wine

by eliminating the commencement of disease or deterioration. It is

by such attention in the vei-y earliest stages that defects may be

avoidjsd. If the commencement of disease is already noticeable to the

palate, the wine should be at once clarified and pasteurised. There

is no other safe treatment for wines affected by acetic, lactic, mannitic

or any other microbian disease.

Excess of Acidity.

A real defect to an export wine is an excess of fixed acidity,

arising as a rule from the grapes being under ripe. The requirements

of the market are such that a wine must be even deficient in acidity

to suit the palate of the consumer. It is difficult to suggest any

chemical remedy to destroy this excess of acidity, and there are few if

any alkaline substances that will neutralize this excess without leaving

an objectionaljle flavour in the wine. The safest method is to hold

the wine until the following vin.tage, and then blend it with a new
wine deticient in acidity. This blending wine can easily be obtained
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by letting some Sliiraz or other red grape riptni to over maturitv,
and at tlio time of fermentation reducing the sugar strongtli by tlic

addition of Doradillo or some other characterless grape of con-
spicuously low sugar str(>ngth. The addition of water for this

purpose is contrary to tlic N'^ictorian "Wine Adulteration Act.

The too acid wine loses its acidity as it matures^ and when blended
with the new specially prepar(>d wine only a year in age is lost, an<l

the wine will become marketable, whik^ otherwise it mav l)e

impossible to find a liuyer for it.

BiTTEUNESS.

There are two separate and distinct types of bitterness, one
.owing to too long contact with the skins, and the other due to

disease. In the first case the bitterness is due to an excess of tannin,

and is easily remedied by fining by some gelatinous substance which
will precipitate this excess of tannin in the form of an insoluble

tanuate. In the second case the wine must be pasteurised and th(ni

fined, wlien the germs of the disease will be jirecipitated witli (lie

finings.

S'i'lilNOY Wjn'es.

In some districts of Victoria, J'ed wines which are quite palatable

up to 12 months of age gradually acqiiire a taste of string, lose

their body, become thin, astringent, and characterless. This arises

from the defective composition of the wine in the first instance through
there being a want of tannin, body, and often alcohol. The remedy is

an addition of tannin at the commencement of fermentation, and at first

racking the wine should be fortified to 26 per cent. These wines
when blended with the fuller and fruitier wines of the Murray
district become readily suitable for ex]iort.

MousJivij;>s,

Often wines, otherwise sound, acquire a sickening aftertaste thiit

can only be likened to the taste of the smell of the mouse. Occasion-
ally this flavour appears qtiite suddenly and disappears after sulphuring,

but as a rule there is no remedy for a wine badly affected and which
is only fit for the still. Where there is danger of this taint, the

wines must be cleared as soon as possible and never racked in contact

with the air, and if possible pasteurised. The Avriter has experi-

mented with the pasteurisation of wines sliglitly mousy with good
results only in the case of wines not previously oxidised. The cause

is probably a diastasic action in connection with the albuminous
substances in the wine, which is accentuated l)y any over aeration

or neglect.

MOULLUNESS.

It is only a questiou of degree when a mouldy wine can or cannot

be made marketable. If the fiavour is pronounced, the common
treatment by oil is practically of no avail apart from the costliness of

the process. If the taint is only very slight a fining with at least
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one pint of fresh olive oil per hogshead, followed by pasteurisation, will

give good results. In the long run it is better to distil a mouldy
wine as soon as it is noticed as it will rarely pay for treat-

ment, and if the disease be advanced there is a danger of the spirit

produced becoming tainted.

The wine maker should never be a wine doctor. The defects that

his wines may occasionally have should be remedied in their very
earliest stages, or else the wines should be at once distilled. In hot

climates, where high temperatures add to the difficulties of cellar

work, the rational process which will soon become universal will be
the sterilization of all wines as soon as fermentation has ceased. Im-
proved methods are being discovered every day to preserve all

forms of perishable foods, and yet wine seems the very last to be
considered worthy of a treatment that is as economical as it is effi-.

cacious. The amount of Avine that is annually distilled in Victoria is

out of all proportion to the production, and the cause, quite apart

from the demand for spirit, can be safely credited to the careless,

ignorant, and even dirty methods of handling wine. How often

when entering a cellar is the vitiated air more reminiscent of a vinegar

factory. During vintage the skins and stalks are left to breed
disease within a few yards of the cellar. Where by chance there are

drains they are seldom cleaned. The stillages and outside of the

casks are often coated with a layer of spilled wine or lees as is the

floor, which for appearance sake occasionally receives a few liandfuls

of lime. Under these conditions, which are more freqvient than most
people would suppose, with every encouragement given to the

breeding of the very germs that should be most avoided, it is no
wonder that the wines become contaminated. The walls and ceiling,

and stillages, should be kept whitewashed with a lime wash to which
is added a little sulphate of copper. The outside of the casks should

be kept clean with clear lime ^-ater, special attention being given to

the bungs and bung holes. Where bung cloths are used they should

be frequently changed and boiled. Drains in a cellar can be kept
clean with permanganate of potash or per-chloride of mercury. The
latter, which is a violent poison, makes an excellent wash for wooden
or any absorbent floors in a solution of 1 in 3,000. All lees and
refuse should be carried to a considerable distance from the cellar,

and not thrown just outside the door as is often the case. If special

stress be laid upon the necessity for absolute cleanliness, it is from
the palpable neglect of it so unfortunately apparent.
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MILK FEVER AND OTHER CALVING TROUBLES.

Bii J. R. Weir.

Introduction.

Under the somewhat vague expression of milk fever, many people

include all the ailments to which cows are subject at and after

calving, and losses sustained by owners at such period are attributed

to this cause. It matters little whether it be parturient apoplexy,

metritis, or general debility, the one term is used to cover the whole.

This is unfortunate and misleading as in reality the number of cases

of true parturient apoplexy or milk fever are not great, although from

reasons which will be seen presently their number may be on the

increase. Cases of metritis are fairly common, but the conditions

favouring this complaint are in no way similar to those of milk fever.

The same remai'k applies to general debility, the losses from which

in some seasons are very great, more especially when the cows have

been milked on late in the summer, and a dry autumn has been

succeeded by a hard winter, and they have been grazing on lands

where the grass w;as very scarce, and wanting in shelter. Heifers, if

in low condition, are especially subject to be thus affected in such

circumstances, and the more so if they are but just over two years

old when they should liave been in better pasture, or, failing that,

been fed and had sufficient shelter. Again, soil wants are an impor-

tant factor in predisposing animals to an attack of debility at the

time of calving. Even though there is a seeming abundance of grass,

it may be deficient in constituents requisite to build u]) and support

not only the animal itself but also the foetus in the uterus, which acts

as a draiu on the vitality of the dam. Each succeeding year these

deficiencies will become more and more pronounced unless made good

by artificial means, through manures rich in what such lands lack.

Milk Fever.

Parturient apoplexy, milk fever, dropping after calving, is a

disease peculiar to the cow, occurring within from four hours to five

days after calving and rarely before the third calving, never before

the second calf. It is to be noted that it is most frequent after

parturition has been easy and the after-birth has come away

freely, attacking the rich heavy milkers much more frequently than

animals yielding a quantity of" milk poor in quality. Animals once

attacked with milk fever are subject to a recurrence, hence it behoves

owners, when an animal has once been attacked and survived, not to

risk the chance of another calving but fatten her off for the butcher.
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Symptoms.

Shortly after calviiig'j generally in a few hours, the cow becomes
rcstlessj raisevS its liind feet alternately, the breathing seems quickened,

exhibits no desire to move and when forced to do staggers in its gait.

xVppctite and rumination (/.e., chewing the cud) cease, the eye has a

staring vacant expression, the ears droop and the head hangs down,
and lactation at once fails. In less than 24 hours the animal falls,

the hind limbs seeming weakened and give way, it is unable to rise

although it may })Ossib]y make several attcmps to do so. It will be

found on examination tliat the eyes are bloodshot and insensible to

the touch, and the animal seems to have lost all sensation and power
of voluntary motion. The pvdse is full, soft, and often slow, later it

becomes faster, smaller, and finally imperceptible. The breathing

eftorts, at first sc»mewhat quick, become slow and deep, and a snorting

sound is emitted with each respiratory movement. Saliva dribbles

from the mouth and there is iuability to swallow. The animal may
be pinched or })ricked, and exhibit no sign of feeling. The head

and horns are hot, and the cow exhibit every symptom of paralysis.

Although it may lie on its side throughout the attack, it generally lies

on its belly, with the head drawn round towards the flank and resting

on the ground, and if the head is put straight it appears insensibly to

turn round to that ])osition. This is by some authorities considered
" due to special touic spasm of the cervical muscles." The udder re-,

niains soft and loose, or it may become hard and small. The visible

mucous memln-anes become purple in colour, and the muscles of the

eyes exhibit twitching movements. The cow, being in a comatose

state, seems in a deep sleep from which she is with difficulty aroused.

Rumination being .suspended, the retention of food in the stomach is

conducive to fermentation in conseciuence of which the belly becomes
distended and enlarged by gaseous matter, hence the breathing

becomes embarrassed l)y the encroachment of the inflated stomach on

the chest. Eructations and escape of gas are loud and frequent, and

sometimes portions of the solid and fluid contents of the paunch are

forced into the mouth, from whence it may gravitate into the lungs

and cause suffocation. The animal being unconscious and the bladder

being in a paralysed condition, the urine should be removed l)y arti-

ficial means. The animal is unable to swallow, and fluids poured into

the mouth find their way into the windpipe exciting inflammation and

lui'^ten the end.

Teeatment.

First prop the animal up in a natural position with the assistance

of bags of straw. Rub the spine briskly, as also the limbs, with a

brush. Bathe the head freely with cold water. Administer an enema
of sulphate of magnesia and bicarbonate of soda. Cover the spine

with a warm rug, as all portions of the body Avith the exception of

the head will be found cokl. Before administering the enema it is

advisable to raise the hind quarters slightly, and in the absence of a

clyster pipe or syringe a bullock's horn well greased may be used.

l'ri(n- to this all hardened faeces should be removed by the hand from
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the rectum. Two quarts at a time will suffice for an eueina at a

temperature of not more tlian 100 degrees Falir. Remove any milk
wbicli may be in the teats^ and having washed the udder first with
soap and lukewarm water and afterwards with a, 2 per cent, solution

of lysol, inject the following- in equal portions into each quarter of

the udder, kneading it vigorously to allow of the ei(ual distrihution

of the fluid throughout the gland :

—

Iodide of potassium . . ... 2 drachms
Boiling water ... .1 (|uart.

Dissolve the iodide of potassium in the boiling Avater, and when it

has cooled to 100 degrees Fahr., with an Arnold's milk fever syringe
inject one quarter of the mixture into each quarter of the udder.
Before placing the nozzle of the syringe into the passage of the teat

it should have been inserted into a 2 per cent, solution of lysol in order
to disinfect it. If necessary, repeat the injection in six hours. J t

may be mentioned in passing, this treatment is known as the Schmidt-
Kolding, and its efficacy has been amply demonstrated in such portions
of the world where it has been tried. With each syi'inge full directions

as to usage are issued and the operation is a simple one, all that is

necessary being not to push the nozzle into the lumen (passage) of the

teat roughly, nor attempt to force the fluid too vapidly into the udder.

The rapidity with which nature reasserts itself after the injection of

the iodide is in every case marvellous. Strip the udder frequently

and do not drench.

Oausk.

Many predisposing causes have been cited by various authorities,

but that of Yucker is, I think, the most probable. He attributes milk

fever to the development of a toxalbumin in the udder, a view further

shared by many other authorities. Lower organisms, he says, still

unrecognised and unknown may gain access to the udder by the teat

passage or lumen and set up decomposition of the colostrum (first

milk in the udder after calving). Upon these organisms iodide of

potassium acts as it does upon actinomyces in a s])ecific fashion. A
certain quantity of the salt will be absorbed, and this may neutralize

that portion of the toxin that has already gained the circulation. This
last explanation may be offered for the rapid disap])earance of

the graye symptoms established tlirough paralysis of the pneu-

mogastric nerve, due to the actionof the toxin upon the nucleus of

origin of the nerve within tlie medulla oblongata.

Others attribute the disease to accumulation of milk producing

elements in the blood giving rise to fever, to sudden overloading of

the system witli blood causing nervous disorder. In su])port of this

latter theory it is alleged that as milk fever invariably succeeds easy

parturition a large excess of blood is thrown upon the system ; either

some excretory organ exerts its powers of action (vicarious) or there

is a sudden increase in blood pressure and congestion and apoplectic

lesions take place. Normally the mannnary gland becomes very

active and removes the excess of nutritive blood constituents, while

waterv matters are also removed bv the organs of excretion.
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Post Mortem Appeakancbs.

The blood, dark in colour and distending the veins, shows
the presence of fatty emboli, i.e., has drops of yellow oily

matter floating on it. Congestion of the brain and spinal cord with

apoplectic clots on various parts is noticeable. There is no other

evidence to guide one in determining specifically the nature of the

ailment.

Prevention.

As this at any time is better and easier than cure, it would be

well for owners of valuable dairy cows to bear in mind this condition

may be prevented. As before stated it does not attack heifers, only

cows that have had at least two calves, rarely occurring even at that

time but only at later periods. We have further seen that those

animals whose milk contains the greatest amount of butter fat are the

most prone to it, and with the propagation of animals in which this is

the chief aim, it follows that there will be a greater tendency for the

disease to become more common in future than in years gone by,

when this essential was not brought out in such a marked degree as

at present. With an animal capable of such possibilities, it is only

fair to presume that its owner will endeavour to take from such an
animal as much as he can, consequently he will endeavour to stimulate

these qualities by choicer foods and more care and attention in order

to obtain as high results as possible. But herein may be the source

of trouble, he may be too lavish in his cai*e by not milking her for a

long period after she becomes in calf. Or on the other hand she may
be placed in too luxuriant pasture, when the animal will have to

bestir itself but little to provide a feed, in consequence of which it

does not take sufficient exercise. From this I do not wish it to be
inferred that none but fat cows get milk fever, but as a general rule

fat ones are more subject to it than poor ones, and the following

simple and easily carried out suggestions will prove serviceable in

preventing cows from contracting milk fever.

(1) Part with your old cows, fatten them up and let them pass

into the hands of the butcher.

(2) Milk late on after they become in calf.

(3) Turn them on to pasture where they will have to walk about
and take exercise by hunting for their food.

(4) Give a dose of opening medicine before calving.

(5) If necessary, before calving milk morning and evening. This

will tend to reduce the pressure of the colostrum in the udder, and
lessen its chances of decomposition by affording a resting ground
therein for micro-organisms which may be present in the teat, and
but await a suitable medium for development.

(6) Do not allow cows heavy in calf to be driven too rapidly, or

chased by dogs, as this is a prolific cause of mischief.

By carrying out these suggestions which are practicable, it will

be found the risk of milk fever will be minimized if not averted. I
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have found that milk fever is more prevalent in late spring and
smnmer than at other times of the year, hence will be seen the
necessity for giving- the drench a few days before calving, so tis to

rid the system of deleterious matter as well as cool the l)lood.

The following will be found a serviceable drench for this

purpose :

—

h]psom salts ... ... ... 1 lb.

Iodide of potassium ... ... 2 drachms
Treacle ... .

.

... ,4 ounces
Water ... ... ... ... 1 quart

Dissolve the iodide of potassium in a quart of boiling water, then
add the Epsom salts ; stir well to ensure their being dissolved, add
the treacle, and when the mixture has cooled to about 100 degrees
Falir. give as a drench to each animal.

It might be well to add, the Arnold's milk fever syringe may
be procured from any wholesale druggist, as also from several firms

who make a specialty of importing and stocking veterinary instru-

ments. This, with a catheter and clyster pipe, should be in the hands
of every stock owner. A good substitute for a clyster pipe and one
with an easy How is made with a kerosene tin having a few feet of

rubber piping attached to the centre of the bottom of the tin. This

can be hung up over the animal at any desired place, and can be in

the hands of all, its cost being but little, and is easily re]jlaced at

any time.

Metritis, Metro-peritonitis or Puerperal Peritonitis.

I will now pass on to the consideration of this affection, which is

too often confounded with parturient apoplexy but is in no way
identical with it.

Cause.

As milk fever is too often brought about by too great care on the

part of the owner for his animal, so this disease is brought on by
hardship or accident sustained. The principal causes arc^ the fol-

lowing :—The retention of the after-birth or of the foetus, through

which the peritoneum becomes involved ; the uterus or vagina

becoming torn during parturition, more often when mechanical

assistance has been rendered ; inversion of the uterus ; exposure

to cold wet weather dui-ing the period of labour; overdriving,

especially of very fat cows or of weak young heifers.

Symptoms.

There is every appearance of the animal being in severe pain,

fever, and the pulse is peculiarly hard and (juick. The breathing as

the disease progresses becomes quickened, frequent, and often as if

from the throat only. The cow strains, the vulva emits a chocolate

colored fluid, and tlie lining membrane of the bearing is of a dark

purple color, the labiae (lips) being small and the vicinity is swollen.



996 Agricultural Journal of Victoria.

'J'he milk supply ceases suddenly, and the ndder becomes soft and
flabby. In latter stages tlie pulse becomes very rapid and imper-
ceptilDJe^ the stomach distended with gas^ and later the animal becomes
comatose. There are usually signs that the animal is suffering acute
abdominal pain. The animal rapidly becomes very weak, and death
follows from syncope.

Post Mortem Appearances.

On examination the cavity of the uterus will be found to be small
and to contain chocolate cohired fluid, and the uterine walls are

thickened. Blood extravasations are to be found beneath the peri-

toneum, which also exhibits various marks of inflammation. The
veins of the uterus contain dark coagulated blood. On many of the
serous membranes there will be found further evidence, as also on
the inner surface of the labiae.

DlFFEREXTIAl, DtAGXOSIS.

From the foregoing account it will be easy t(t determine the
ditterence between this disease and milk fever. The former follows
difficult parturition with possibly retention of the after-birth, the
latter, on the contrary, is but the sequel to an easy calving and
voidiince of after-birth. Metro-peritonitis is slower in its action and
unaccompanied by pnralysis. Drenches may be given to an animal
suffering from the former, but to drench a cow suffering from milk
fever would simply mean suffocation. Although the animal eventually
becomes comatose still this rarely happens before three or four days,

whereas witli milk fever it is almost immediate.

Treat.mkxt,

Isolate the animal from other cows, more especially those which
are in calf. Syringe out the nterns with a 1 per cent, solution of

creolin or lysgl, or a 1 in 1,000 of corrosive sublimate. Remove with
the hand all after-birth. Keep bowels open with half doses of laxative
medicines, and the condition being septic, creolin in drachm doses
with warm gruel frecjuently. Keep up the strength of the animal
with strengthening easily digested foods. Thoroughly disinfect with
quicklime all exci-eta or discharges from an animal thus affected. If

necessary, renutve the urine with a catheter.

Debility.

Under this heading will be embraced most of the trouble to which
cows in this State are subject at the time of calving. A broad and
clearly differentiating line has been shown to exist between milk
fever and metro-peritonitis, l)oth from different conditions during
the progress of these diseases, as also from the fact that milk
fever attacks only animals w^hich have borne calves previously, where-
as metro-peritonitis may supervene on parturition with the first calf.

For general purposes in treating with debility, reference will be made
only to the conditions under which cows are kept in this State. In
many parts, where sufficient care is not taken to prevent the bull
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servmg very young animals, they get in calf much sooner than their

owners would like. Too often these young heifers are grazing on
scant pastures, semi-exhausted cultivation paddocks upon which
there is not a semblance of shelter to keep rain or cold wind from
them. Is it to be wondered then that such an animal, half-starved as

it is, is unable to endure the double strain imposed upon it, of

building up its own constitution and supporting the foetus, and
should at the calving experience great difficulty in pulling through
debilitated as it must necessarily be. If able to pass the calf un-
aided, there is still danger of the foetal membranes remaining in the
uterus, inducing metro-peritonitis if no care is taken of it. The same
remark applies to cows which have passed through their first calving
safely, and have either been milked too long or their strength has not
been maintained by proper food and nourishment. Even though they
pass the calf safely they are unable to clean without assistance, with
the result that retention of the after-birth sets up trouble.

In treating with this condition, it is to be borne in mind the lirst

thing necessary is to keep up the animal's strength. For this pur-

pose warm gruel, to which has been added an ounce of ground ginger
and half a pound of malt extract, may be given. Clothe the animal well

with rugs so as to keep as much cold from the patient as possible.

Keep the bowels open with a mild laxative. Irrigate the uterus

freely with the antiseptics previously mentioned, and if necessary

remove gently the after-birth, or such portions of it as can be reached

freely by manual exploration. Should the placenta show no signs of

passing off, give drachm doses occasionally of ergot. Where easily

procurable, great benefit will be derived from the administration of

ale or g-ood wine Avhen the animal is in a weak state and unable to

get up. Attention to these matters will prevent an attack of metro-

peritonitis and perhaps be the means of saving the life of the animal.

Conclusion.

Before closing this brief paper, attention should be drawn to the

fact that when a cow is down with any of these ailments the animal

should be repeatedly turned from side to side and the limbs freely

rubbed. Considerable benefit may be obtained by fomentations of

hot water over the loins, but it must be remembered that every

precaution must be adopted to prevent the animal catching cold in

that region. Before manual exploration of the rectum or vagina, the

hand and arm should be well washed with water as hot as can be

borne, it should then be well smeared with carbolic oil or immersed in

a 2 per cent, solution of lysol. Great care should be taken that the

nails are cut short as wounds may be inflicted by them on the vagina

or rectum. Often the bladder nuiy be relieved by gentle manipu-

lation of the neck of the bladder, and, by introducing the finger into

the point of the neck at the same time giving the hand a half-turn

over, the urine will be released from that organ.

When the life of a valuable dairy cow is at stake, owners should

lose no time in calling in the services of a qualified veterinary
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practitioner as these hints are not to be taken in any way to supplant

their professional advice, but rather to assist those persons who are

far remote from such assistance, and as the animal has only a certain

value the cost of such assistance would swallow up its value. To
such as these latter these suggestions are given as the outcome of

practical experience.

I have to acknowledge my obligations to the pages of the

Veterinarian, as also to Steele's Bovine Pathology, for the hints con-

tained in reference to the probable pathological conditions preceding
an attack of milk fever.
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BUILDING UP A DAIRY HERD.

Bii A. Kijle.

Ill travelling through some of our dah-ying districts one is struck
with the miserable, shapeless cows the average dairyman is breeding,
which is due to the fact that any sort of a bull is used in such herds.

The bull is looked u])on as a cheap machine to bring the cows in each
year, and no thought is given to tlie building up of a herd of good
looking, high test cows. High prices are freely given for cows, and
whilst the average dairyman is prepared to pay £10 and £12 each for

cows, a bull at £5 or £6 is considered quite good enough. There is

no greater mistake made than this ; let a man start his dairy with
ordinary cows of good colour, and having a fair show for milk, and
obtain a first-class bull from a good milking strain, and in a few
years he will build up a dairy herd worth looking at. The cost of a

good bull, say £60, appears to most men an enormous sum of money,
and the bull running in the paddock and seemingly earning nothing,

looks almost like a white elephant, but when the owner considers

that every calf dropped on the place is affected by the bull, the £60
soon sinks into insignificance. A man with 60 cows will easily put

30s. per head value on the heifers he rears by using a first-class bull,

and the Krst year's increase will, in all probability, return him his

outlay. But it is later on that he reaps the greatest benefit, when the

heifers by sucli a bull come into the bail, and he is getting a good
How of milk as well as a high test at the factory. The wonder is that

dairymen who use a mongrel bull do not see the disadvantage they

are labouring under, especially when they attend a clearing sale of

cows and see them fetch to £20, only because their sire had breeding

and quality in him. Where do we look for the successful dairyman ?

to the man who pays great attention to the selection of the bulls used

in his herd. Some of the bulls we notice running with dairy herds

are not fit to be at large, and the owners of such animals are generally

pretty low down in the world, and always low down on the factory

list. If the average dairyman of to-day wishes to compete with his

more successful neighbours he must pay a great deal more attention

to the selection of his bulls, and in a few years he will have a most
valuable asset in the form of a herd of well bred, high test cows

that will always command a high price.
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THE YELLOWTAIL TOMTIT.

Acanthiza chrysoyrhou (Quoy and Gaim),

By C. French, F.L.S., F.E.S.

This little bird^ so well known to over}- grower, orchardist imd

farmer, is a most valuable insect destroyer, killing out, as it does,

vast numbers of insect pests, and is found in nearly every ])art of

Victoria. It is a very sociable bird, inhabiting public parks and

gardens near the city, building and rearing its yuug in the prickly

acacia hedges fA. ariiiata) , also in pine, Araucaria, Jje])tospermum

and other trees. The nest is suspended, dome-shajied, with a small

side entrance, outwardly composed of pieces of grass, cocoons of the

so-called tarantula (Vocco)iia) and other spiders, pieces of rags,

twigs of various plants, rootlets, &c., and lined inside with feathers,

cotton-wool, and, in some instances, with rabbit fur and other soft

substances. Many nests have a kind of dome-sliaped opening on the

top, in which the male bird is supposed to sleep Avhilst the female

is sitting on the eggs. The small Cuckoo, the Bronze, often deposits

its eggs in theYellowtail's nest. The Yellowtail is an early breeder,

nests and eggs having been observed by Mr. C. French, jun., as early

as May in the Fawkner and other parks near the city. Nests are

also frequently found attached underneath nests of the White-backed

Crow Shrike (Magpie). On the Werribee plains, in the she-oak

trees (Casuarina) , are many crows' nests and occasionally placed under

these large stick nests, are nests of the Yellowtails, also nests of

another valuable insectivorous bird, the White-faced Xerophila. The
Yellowtail's eggs are mostly pure white, but sometimes have a few

light reddish spots, in some instances almost forming a zone, not

unlike the markings on eggs of the Blue Wren or Superb Warbler.

Eggs, usually three or four for a sitting. According to Mi'. A. J.

Campbell, this species of Acanthiza is also found in Queensland,

New South Wales, South and West Australia, and Tasmania.

Gould states in his work " The Jlircls of Australia," vol. L, jjage

375, that the sexes are alike in plumage, and may be thus

described :

—

" Forehead black, with a spot of w-hite at the tip of each feather
;

cheek, throat, and a line from the nostrils over each eye, greyish

white ; chest and under surface yellowish white, passing into light

olive-brown on the flanks ; upper surface and wings, olive-brown
;

rump and upper tail coverts, bright citron-yellow ; base of the tail

feather white, tinged with yellow ; the external margin of the outer

feathers, and the tips of all, brownish-grey, the central portion,

blackish-brown ; bill and feet, blackish-brown ; irides, very light

grey."
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LIVER ROT OR FLUKE.

By A. A. Bron-n, M.B., Jt.Ch.

Introduction.

The disease called "Rot" in sliee]) luis been kiiowu from time

immemorial, and lias been the cause of extensive mortalities in flocks

all the world over. It is dependent upon the presence in the livers

of flukes in excess. Flukes are said to have been introduced into

this State in 1855 by German im])orted rams. In wet seasons—and

more particularly after a succession of wet seasons—the number of

sheep that perish from rot is astounding. In Victoria deaths from

outbreaks of rot may conmience to occur about March and persist till

the end of September. In comparatively dry seasons mortalities are

slight. In March young flukes commence to invade the liver in

enormous numbers, clogging the bile ducts. It has been ordained

by Nature that the flukes that devastate flocks should inhabit the

bile ducts of the liver of sheep. Flukes if present in snuill numbers

in the liver do no harm, but rather may be of benefit to the animal

they infest. They act, when few in number, as hepatic stimidants,

and thus they stimulate the flow of bile and lead to improvement in

condition of the animal. I have seen in my experience a great many

sheep slaughtered that had a few flukes in the livers and that were in

prime condition at time of slaughter. It must not, however, be

concluded from this that flukes are essential to the well-being of

sheep. It is the excess of tlie parasites that gives rise to rot, not

their mere presence. It is now almost certain that flukes last but

one season in the liver, but an animal may get re-infested from the

pastures over which it roams. Many animals harbor flukes in then-

livers—horses, cattle, pigs, goats, hares, rabbits, kangaroos, &c., aud

I have seen the Didoma hepaticum in the liver of a sliark. In the

liver of man in Egypt sojourns a fluke, the Bilharzia hacmatobia

Flukes frequent, with but few exceptions, all classes ol the animal

kino-dom (mammals, birds, fishes). The higher classes of animals

becmne infested through the intermediation of molluscs, worms and

crustaceans, and it is in the bodies of these creatures that the first

stages of the existence of flukes that can invade the higher animals

obtain their abode.

(To he continued).
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THE ORCHARD.
]>y Jas. Lang.

Cultivation.

A great variety of work requires attending to duiviiig this nioutb,

and ploughing, harrowing and scarifying will occupy a good deal of

time in order to get the laud into good condition and free from
weeds. This work should not be delayed, as the ground soon sets

hard, and makes it almost impossible to do a good job. This is all

the more necessary where young orchards have been planted, as

keeping the ground constantly stirred and free from weeds con-

tributes more than any other operation to the successful growth of

the young trees. Look carefully over the young trees and remove all

unnecessary shoots, leaving only those required to form the tree.

Spraying.
Spraying for the l)lack spot on the a})ple and pear with Bordeaux

mixture requires early attention, the strength 6—4—40 is recom-
mended by the Pathologist's branch to be used.

In the moist districts to the east of Melbourne, extra vigilance

will have to be given to the matter, the jjast summer being unusually
moist develo])ed the disease to an abnormal extent. The first

spraying should be given when the bloom buds are just bursting and
another when the young fruit has grown about the size of small

walnuts ; should the season prove moist further sprayings will be
required at intervals of about a fortnight or three weeks.* Instruc-

tions as to the best method of mixing the Bordeaux have been given
in previous numbers of this Journal. Some orchardists who have a

difficulty in procuring fresh lime will be glad to know that lime in

air-tight tins will keep fresh for several months. The plan adopted
by the writer last year was to fill kerosene tins with the fresh lumps
of lime and close down by pasting brown paper over the aperture, and
when a tin w^as opened later on the lime was as fresh as when put in

the tin. Apricots also will require spraying with Bordeaux for shot-

hole and scab ; a good time to spray is when the trees have just

gone off the bloom, and another spraying about three weeks later.

Spraying for the codlin moth will also have to be attended to,

the first spraying should be giveii when the petals have dropped
from the blossoms, and before the calyx closes up. Another spraying

should be given in about four weeks time, and afterwards at fort-

nightly intervals right through the summer. The moth generally

makes its appearance about the early part of October, and it takes

about three months before the first brood are all hatched out. Trees
should also be bandaged, and looked over at intervals of ten or

fourteen days throughout the summer, this hel])s t(» keep down the

numbers of the second brood very considerably.

Look over all trees newly grafted and in the case of old trees the

scions will have to be secured to a stay to prevent the wind blowing
them off.

*In Bulletin 17 just issued, the Vef^etable Pathologist recommends only two sprayings at the most, the
first as the buds are bursting and the second just as the fruit has set. [Kd. Journal.]
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GARDEN NOTES.

Itij ./. Cronin.

Flower Garden.

Many herbaceous, slu-ubby and bulbous })lants that l)]ooin during
the autumn months may be planted in November and December
inchiding Dahlias, Salvias, Delphiniums, Ghidioli, etc.

If Chrysanthemums luive not yet been planted into tlieir flowering-

quarters such planting should be done at once. Plants from pots

may be safely put out any time during November; cloudy or showery
days being most suitable for the purpose. If the soil has been well

Avorked and manured, as previously advised in these notes, good
results may be reasonably expected. When specially fine blooms are

desired, from three to six shoots should be selected after the jilants

break into lateral growth, each shoot being staked, and all other

growths removed as they appear.

Dahlias may be planted as late as mid-Ian nary when young
struck plants grown in pots are procurable. The best residts are

usually obtained in the metropolitan district from ])lanting about

New Year. In later districts, and where frosts are likely to occur

during April, they should be planted a fortnight earlier. Dry tul)ers

should be planted two or three weeks earlier than rooted plants from
j)ots.

The Dahlia needs a free soil, liberally manured, the atlditioii of

charcoal, wood ashes, or rough litter being advisable if the soil is of

a heavy close nature. The Cactus type is greatly to l)e j)referred to

the old show varieties, and is becoming more popular each season,

owing to the many imjiroved varieties that ai*e being annually

distributed.

Of Salvias, Bonfire is ])roba.b]y the best variety for mixed
groups or borders, or for planting in masses, being of dwarf habit

and producing iu summer and autumn abundance of bright scarlet

flowers. Bethelii, the flowers of which are rosy ])ink, tij)ped with

white, growing to a height of four feet, is another kind worthy of

general cultivation iu mixed borders. Salvia patens, a dwarf
growing herbaceous kind, is one of the finest blue flowering plants in

existence.

Many of the recent hybrids of (Tladioli area decided improvement
on the older garden varieties, and are probably the finest summer
flowering bulbous plants. Childsii, Lemoinei, and the Butterfly

sections are particularly fine. A batch of bulbs may be planted now
for autumn blooming. The soil for Gladiolus should be deeply

worked and manured, well decayed stable manure being the bes^.
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Delphinium formo-sum and its liybrids, are beautifu] lierbaceou«

pJauts, producing long spikes of dowers of various shades of blue.

Tliey bloom freely during summer and autumn, requiring fairly ricli

soil, and witter during dry weather. The}^ should be planted at once.

Various bedding plants such as Altern anthera, Iresine, shrubby
Begonias, etc., should also be planted as soon as possible.

Lotus 'peliorhynclius^ a glaucous leaved trailing shrub, producing
scarlet flowers, pea shaped, is a specially desirable ])lant for rock work
or hanging baskets, etc. It is quite hardy, and rapid in growth,
blooming profusely in early spring.

Whore Roses are attacked by aphis, the })lants should be
thoroughly sprayed with a tobacco wash. '^Nikoteen" is the best of

the many preparations offered for sale, against insects of this class^

If mildew apjiears the plants should be thoroughly sprinkled

with flowers of sul])hur, early morning being the ])roper time for such
application.

Shrubs attacked l)y scale iusects should be tliinued, and spi-ayed

Avith resin compound.

Daffodils and other spring flowering Itulbs that require to be
lifted, should be so treated as soon as the tops have died off".

Kitchen Garden.

Young growing crops should be hoed and kept free from weeds.
If this is not attended to, they will soon be smothered, and time,

seed, and labor wasted.

French beans, peas, and seed of such \ egetables as melons,
squashes, etc., may be sown.

Advantage should be taken of showery weather, to plant out from
]n-evious sowings of cabbage, celery, etc. Carefully examine young
cabbage plants for sigus of club root, black leg, and other fungus
diseases. Any so affected should be burned at once.

Lateral shoots should be pinched from tomato plants, and each
]dant securely staked. Should any insect or fungus then attack the
plants they can easily be sprayed. Early tomatoes are almost
invariably attacked by the larvie of the tomato moth fHeliothisJ.

The plants should be sprayed on the first ap])earance of the grub,
with Paris green, using one ounce of Paris green to lO gallons of

water. One pound of neiv hinq) lime must be slaked, and a quantity
of water (about two gallons) poured over it. It should be thoroughl}'
mixed, and strained into the spray ])unqj or other vessel making up
to 10 gallons. The Paris green should be mixed in a saucer or such
vessel, in a small quantity of lime water and when thoroughly mixed,
added to the 10 gallons of lime water. This should be thoroughly
agitated while being applied. Do not use if the fruit is ri]iening.
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THE ADULTERATION OF ARTIFICIAL

FERTILIZERS.

Bii F. J. Hoirell, Fh. D.

The very large quantity of artificial fertilizers now used in Vic-

toria^ especially in the Northern wheat-growing- ureas, requires that

every protection should be afforded by the Department of Agriculture

against possible frauds. There is a wide spread opinion existing

among the farmers that a large quantity of very inferior manure is

distributed and sold each year by manure merchants. Although
investigations seem to show that the plain su])erphospbates, generally,

come up to the re(|uired standard, there is evidence that in a number
of cases of bonedusts, nitro-superpbosphates, &c., the articles do not

reach the standard of quality guaranteed by the invoice certificate.

With the object of securing information as to the quality, generally,

(if artificial fertilizers sold to farmers, and securing information as to

whether the provisions of the Manure Act were being complied with

in other directions, tliis office sent out a number of field officers

throughout the State to collect samples for analysis, and to make
inquiries in the direction specified. In addition to this, communica-
tions have been sent to all important Agricultural Societies asking

for their co-operation with the department in ])rotecting the farmer

from fraud.

For the information of the farmer as to what has been done by
the Agricultural Laboratory in this direction, copies of letters and

reports, sent out to these societies, are reproduced in the Journal and

are given below.

Agricultural Laboratory,

440 Lonsdale Street,

'J'he Secretary, Melbourne, iGth August, 1904.

Agricultural Society.

Dear Sir,

I am forwarding you the results of the analysis of the manures gathered by my
field officer in your district. I will kindly ask you to have this brought under the

notice of your farmers and made public. I have had similar investigations carried out

in other centres The failure to provide Invoice Certificates in so many cases has come
as a surprise. It would have been advisable, if I had the officers for the work, to have
collected the samples earlier in the season, as the manures with long keeping have lost

some of their moisture, and this makes them somewhat higher in phosphoric acid than

they would show with the original moisture. However if men are provided for me next

year I hope to have samples collected early. Instructions have been given to pro-

secute vendors in your district failing to comply with the provisions of the Manure
Act. These are all local men, and in order that all offending Alelbourne firms should

equally suffer, I should like to be informed of cases where the farmer has purchased

direct from a Melbourne firm without receiving a Certificate. I am therefore sending

you a number of forms which you might get filled in and signed by farmers. I am
i^orwarding you a report of my investigations in all districts which field officers have

visited. The matter is one which will interest farmers generally, and I would advise
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an early publicity in your local press. The Department fully recognises the necessity

of protecting the farmer from fraud in his purchase of artificial manures, and looks to

the Agricultural Societies to assist in this direction.

I am, dear Sir, Yours faithfully,

FRED.
J, HOWELL,
Chemist for Agriadtiti c.

This IS to certify that I have purchased tons of

from (it f(i toil, and that no Invoice Certificate

showing the composition of tlie manure was delivered to vie cither before or at the time of

purchase.

Dated at this day of 7907,

Sii^nature

.

]Vitness to Signatiiie

Report sent to Agricultural Societies.

THE ANALYSIS OF MANURES.
The present .Artificial Manures Act does not provide for the free analysis of manures

for the farmer by the .Vgricultural Chemist. It makes provision, however, for the

analysis of a manure from any purchaser on the payment of a fee of £1 Is. This provi-

sion has never yet been taken advantage of by the farmer. Having no means, there-

fore, through the initiative of the farmer himself to check anv frauds which might be
practised, this office considered it ad\'isable to undertake the free analysis of manures
and has willingly undertaken this work under certain conditions, both with samples
sent in, and samples collected by its own officers.

THE WORK OF THE PRESENT YEAR.

Fiekl orticers, with the view of collecting samples, haxe \isited the Geelong
Brighton, Colac, Horsham, Minyip, Dunolly, Charlton and Boort centres. Eighty
samples have been collected from these centres and analysed. Out of the total

number collected invoice certificates from only 25 persons have been obtainable. A
number of purchasers stated that a number of certificates had been given, but lost,

others flatly refused to sign a form stating that no certificate had Vieen given, but in

o2 cases farmers who had received no certificate were willing to give their signature

to that effect, and in all these cases I have asked that prosecution might take place.

Failure to comply with the Manure .\ct was reported in the following places ;

—
7 cases at .

.

-

.

.

.

Horsham
10 ,, .. .. •• Warracknabeal.
1 ,, .. .. .. Minyip.

3 ,, .. .. .. Wvcheproof.
1 ,, .. .. .. Dunolly.

2 ,, .. .. .. Charlton.

7 ,, .. .. .. Geelong.

1 ,, .. .. .. Brighton.

SAMPLES SENT IN BY BODIES REPRESENTING FARMERS
In addition to the samples collected by my field officers, 18 samples were sent in

b) bodies representing farmers. These were made up of 4 samples from Nhill, (>

from Minyip, 'A from Warracknabeal, and '> from Charlton. In offering to carry out

the work without charge from these liodies, the request was made that invoice certifi-

cates should accompany the samples. Although there are various reasons justifying

such a request, the principal of which was to obtain information as to whether certifi-

cates had been furnished, and prosecute in cases of non-compliance with the section of

the Act prescribing it, the request in cases seems, from the statements of my field

officers, to have been subjected to a very wrong intrepretation, an interpretation

which I venture to think can onl\- be confined to a \ery small section of the farming
community-.
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PROPOSED LEGISLATION TO FURTHER PROTIXT THE FARMER.
Under the present Manures Act, prosecution in case of fraud is left to the farmer.

The farmer's dread of law, however, has, as far as I know, prevented a single action
in a court of justice. The farmers of Victoria have, I believe, to thank Mr. Frank
Madden for being the first to consider their interests in the matter of artificial
fertilizers. He, I am informed, framed the present Act. Changed conditions, ho\ve\er,
suggested to Mr. Pearson the advisajjility of certain amendments, and the .Vmending
Bill at present before Parliament under instructions from The Hon John Murray is

his work, with the exception of certain additions made by myself, which the farmers
have nearly everywhere represented as necessary for their better protection. These
additions are :

—
Prosecution, in case of fraud, by the Government.
The reduction to one-third of the original variation in analysis allowed by the

old Act.

A label on every bag stating the chemical composition of ihe manure.

The present Bill, which is modelled largely on .Vmerican legislation, makes it com-
pulsory for every manure merchant, importer or manufacturer, to send in to the
Agricultural Chemist, early in January of each year, samples of the manures he intends
offering, together with the prices asked. The chemist is required to analyse these and
draw up unit values. On the basis of the.se unit values all the manures offering are
x'alued and the information is officially published tor the information and guidance of
intending purchasers. Provision is made to collect samples afterwards in the store
and on the farm, with the object of discovering whether the material offered to the
farmer corresponds to the article furni.shed the Agricultural Chemist. Should there
be at any time a wish on the part of the farmer to confirm the results of the Agricultural
Chemist by some independent authority, this can be done through official analysts
appointed for the purpose outside the Department

AN EXPLANATION OF UNIT VALUJ<:S.

It is very important the farmer should buy on analysis rather than on any
particular brand or name of a manure, as there is no guarantee that this brand or naune
will not at times vary in quality. If, however, liefore purchase the farmer asks to be
shown the analysis of the manure offered him, no mistake can be made. With a
knowledge of unit values opinions can be readily formed as to whether a fair price is

being asked (jr not. The unit value is the retail price of one per cent, of a particular
fertilizing ingredient in a ton of manure as calculated trom the a\erage composition of

the manures of that class offering and the prices asked. In the place of one per cent
in a ton we can take one pound of the fertilizing ingredient as the unit and determine
in the same way its market \alue It is a standard to which all manures of that class

can be referred for comparative valuation. The unit \alues are determined by the
.Vgricultural Chemist. As the superphosphate is principally used we will deal only
with this class of manure. The ingredient of fertilizing value in a superjihosphate is

phosphoric acid, and this ingredient exists in three forms— the water soluble, citrate

soluble and insoluble. Suppose calculation gave as the a\erage cost on the market of

one per cent, of water soluble phosphoric, the figure o/O, this would be regarded as the

unit value of water soluble phosphoric acid, and so on for the other forms Following
out this system we assigned last year the following unit values:—

Phosphoric acid, water soluble, ojii

citrate ,, 4/(')

As the small amount of insoluble in a superphosphate can not be regarded as

playing an important part in fertilization, no value need he assigned or at least no
appreciable value. The question then for the farmer is to find the approximate com-
mercial value of the superphosphate he intends buying, analyzing a stated percentage

of these two forms. He does this by taking the number of units of the manurial

elements in the two forms it contains and multiplying b\- the market value per unit of

such element.

Suppose there are three different superphosphates offered him by three firms :

—

„, c . 1 1 1B% Water s(jluble phosphoric acid
The first analysing

\ , ,•,; ^, ,
f f

•^

j 1 % Citrate

„, J I 10% Water soluble phosplioric acid
The second ,, o,,//--. ..

} 2 "/, Citrate

~, ,,. , ) 15'!^, Water soluble phosphoric acid
T^^^'^'"^ ••

[
lo/, Citrate „
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As we know the unit values of the two loiins (tlit vakie of 1 per cent in a ton), it is

easy to calculate the full value of a ton of each of the manures :

—
\'akie of p . , ,

Manure. ^'"^^ ^^'''''*-

Thus the first . . 18 x 5s. 3d. - £4 14 (i

1 X 4s. 6c1. — 4 6

.. £5

£4 lii

£4 3 3 ., £4 15

In the first two cases it will be seen that the price asked and the valuation show no
very marked difference. In the third case, however, the price is far too high for the

fertilizing ingredients contained in the manure, and the use of the unit \alues enables

the farmer to find this out.

Fred. Jno. Howell,
Chemist for Agriculture, &c.
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EXPERIMENTS IN FRUIT MANURING.'

/.';/ F. .1. Hou-ell Fh. 0.

The statement that we possess far less data in connection witli

fruit mannring in Victoria tlian we do with regard to other staple

crops cannot he vised as a re])roach to the Department. 'V\\c tronhle,

time, and accurate methods veqnired in investigations of tiiis nature,

as compared with the work entailed in the less ditficnlt and less

lengthy experiments carried out on other farm crops, have uj) to the

present prevented any satisfactory scheme of co-operation between tlie

grower and the Department. The great obstacle has, T think, been

the demand on the part of the Department for the gratnitons services

of men avIio could not afford it, and who in the absence of immediate
results of advantage i-egarded such services as an unreniunerative

sacrifice. Elaborate ]ilans have at times been prepared by this otfice

emliracing a com])rehensive series of tests for the orchard. Manures
have been carefully weighed, mixed and bagged, and detailed in-

structions sent out for their proper distribution. But the apparent

absence of results and the contradictory nature of returns have

indicated either an absolute failui-e in operative effect on the ))art of

manures, or raised suspicions that the great work entailed in tlu-

separate harvesting and weighings had interfered with the proper

carrying out of all operations.

Do Manures produce an Effect ?

Testimony to the ett'ect produced by manures in tlie orchard is so

general that we must regard the belief as resting on solid foundations.

Should this be the case, there is nothing to i)revent experiments

carried out on a proper system resulting in valuable and instructive

data. The word manures takes in a very widc^ range of different

fertilizing materials, ft is not enough to say that manures act. We
rec^uire to know how each ])articular fertilizing ingredient in its

various forms operates, and tlie extent to which it may be recpiired

and is operative on our different kinds and classes of fruits. Chemical

analysis reveals a wide divergence in the composition of our different

fruits, and although the assumption that on this basis alon(> manure

formuhe may be drawn up is an extreme view of the case since other

considei-atio'ns come in, still these great differences in the composition

of the different fruits indicate the wide scope of exju'riment which

must be undertaken l)efore we can expri>ss detinite o])inions on the

manurial requirements of the orchard.

*A paper prepared by me and read by Mr. F. E. Lee at the conclusion of his

lecture before the Victorian Fruitgrowers' Central Association.
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The Establishment of Experimental Fields.

To secure reliability of results in the experimeutal mauuring- of

fruit trees on tlie many different kinds of soil, numerous points require

to be seriously considered. Owing to the great individual differences

in the trees themselves, the number included in each plot should be as

large as possible. The ground must be of a uniform character

both in soil and subsoil, and to off'er facts of wide applicability should

be typical of the great bulk of land in the district. It should in no
part suffer fi'om defective drainage conditions. The trees naturally

require to be of the same variety, of the same age, and as uniform in

growth as possible. The same system of pruning must be adopted
right through the field, and a uniform system of treatment prevail

throughout. Under such conditions results of relinbility might be
obtained. But operative eff'ects will, judging by my observations, not

follow the first year, probably not the second year, and may only

assume definiteness allowing of the expression of opinions at a period

even beyond this time. I should not advocate the Government co-

operating in investigations of this kind without some guarantee on
the part of the grower that the work would continue over at least

six years. I do not even then believe that a marked effect will be
observable in orchards in early bearing except on the poorest soils.

The root range of the tree is so great that for many years manures
will not, 1 think, be regarded as a pressing necessity on a wide range
of soils. Successive crops over a number of years naturally suggest

other possibilities. These remarks apply only to actual yields. But
the quality of the fruit, its period of ripening, the resistant ])0wer of

the tree to disease, and other matters may perhaps be regarded as

showing a more immediate influence to the action of manures than the

actual yielding capacity. In my opinion field experiment and labor-

atory investigation should go hand in hand in work of this kind.

The soils and subsoils of experimental areas should be analysed both

chemically and mechanically. Information on the adaptabilities of

these and similar areas for different kinds of fruit, or different

varieties of the one kind might be gathered, rainfall and temperatui-e

conditions recorded, fruits analysed, and a mass of facts elaborated

and tabulated which might serve as a basis for the specialization of

crops'and a valuable guide for prospective growers.

The Cost of Such Work.

Such work would naturally involve a certain expenditure, but if

you as a body are seized with the importance of these investigations

it is for you, and not for me, to ask that provision should be made for

the expenditure. I should be acting dishonestly if I were to pretend
I could give* definite advice as to the manurial treatment of your
orchards. It is a mistaken view to think in our present state of

knowledge a chemical analysis alone of the soil. will enable us to do
this. We must get answers first fi'om the plant. Data permitting of

the expression of such opinions must be first obtained by actual
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experiment. It is siicli experiments Avhich have solved similar
problems for the wheat grower in the north and the hay grower in

the south. By the introduction of such a system in the orchards of

the State there is no doubt that the many j)roblems of this nature
confronting the fruit grower would find an early solution. In every
fruit growing centre there is a prevailing type of soil with perhaps
variations over limited areas. My advice would be to liave properly
established experimental fields on each of these types^ with ])rovision

for carrying out under expert departmental supervision all important
operations in connection with the investigations. The fruit growing-
industry is already a large one. With improved methods for the

profitable utilization (jf all supplies in excess of local demands, it must
in the future become a much larger one, and it seems to me reasonable
to suggest that the same monetary assistance should be given to

further the interests of the fruitgrower as has been provided for the

farmer in the narrower sense of the word.
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NATIVE OR BLACKFELLOWS' BREAD.

By D. McAlpine.

At various times specimens of the so-called native bread have
been sent to me witli requests for information as to its nature and
uses, and it seemed desirable to bring together for the benefit of

readers of the Journal, the main facts known at present concerning

it. And this is all the more necessary since the most extraordinary

views are put forward by some as to what it really is, the imagination

being allowed free play in accounting for it, and statements have
been made without steps being taken to test their accuracy. Strange
and mysterious are the terms often applied to it, and yet when its

growth is followed like that of any other organism, with the aid of a

scientific use of the imagination, its life-history is found to be com-
paratively well known. Being undei'gi"ound and often of a large

size, it naturally excited wonder when turned up by the plough or in

other ways, and although its fangus nature has long been known, it is

only within recent years that light has been thrown on the particular

form it assumes when it has reached its full development.

It has been regarded as of the nature of a gall, and even as the

root of some flowering plant, but it is most commonly considered as

akin to a truffle from its underground habit. Even among scientific

men the latter was the prevailing view at first, but all these guesses

have now been proved to be wrong, and the discovery of the fructifi-

cation allows it to be characterized as definitely as any other plant.

It is purely an Australian production and from its scientific interest,

as well as its use by the aborigines, deserves our careful consideration.

History.

The earliest account of this vegetable growth was given just seventy

years ago in 1834 when Mr. Backhouse described it in a notice on
the esculent plants of Van Diemen's Land. At that time very little

was known about it, and since the remai'ks are of historic interest and
have been often referred to, they may be given in full. He writes :

—

"This species of tuber is often found in the Colony, attaining to the

size of a child's head ; its taste somewhat resembles boiled rice.

Like the heart of the tree fern and the root of the native potato

(Gastrodia sesamoidesj cookery produces little change in its character.

On asking the aborigines how they found the native bread, they

universally replied, 'A rotten tree.' On the dry open hills about
Bothwell it is to be detected in the early part of summer, by the

ground bursting upwards as if with something swelling under it,

which is this fungus." The reference to a rotten tree evidently

meant that it was found in the vicinity, but subsequent writers on
quoting this, fell into the error of supposing that it either grew on or
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iu rotten trunks and have described it according'ly. From specimens
sent to England by Messrs. Lawrence and Gunn, it was scientifically

named and described by Berkeley in 1839 as Mylitta audralis and
since its true position could not be determined in the absence of
fructification, specimens were afterwards being constantly examined
by scientific men, in the hope of finding some clue to its real
nature. In 1848, Mr. Berkeley came to the conclusion that it was
allied to the truffles, and in 1851 it was examined by the brothers
Tulasne, who saw in the cells of which it was composed some
resemblance to those of a Polyporus and also to those of a truffle.

About forty years later in 1890, Colin and Schroeter investigated
these and similar tuber-like underground growths, and Dr. Fischer in

1891 examined a specimen sent to him by the late Baron Von Mueller,
but no further advance was made in our knowledge until 1892, when
the fructification was, for the first time, described by Dr. Cooke and
the fungus named Polyportis myUtta.

There is another Polyporus (P. tuherasterj which is associated
with a firm sclerotium-like structure and which was also supposed to

be a sort of truffle, but it turns out to be simply a strongly develo})ed
mycelium traversing balls of earth, which it has the property of

collecting together in a compact form. It is grown especially in

Italy, on account of its edible qualities where it is known as Pietra
fiDit/oja (fungus stone).

Nature of the Fungus—A Sclerotium.

The native bread is found buried in the ground like a potato,

and does not, as far as I have seen, give any surface indication of its

occurrence, although, when growing rapidly, it is said to crack the
ground above it. It is usually met with in ploughing, grubbing
trees, or ciitting roads, and may be a few inches or several feet from
the surface. It is generally somewhat round or oval in shape when
fresh, but it may become wrinkled and irregular on drying. Occa-
sionally it may assume a comparatively slender elongated form as in

Fig. 4 a, h, and I am indebted for these specimens to my colleague,

Mr. French, who obtained them at Emerald. It varies in colour from
brownish to blackish, and is found from the size of a pea or hazel

nut to that of a man's head. The weight is likewise variable, but a

specimen weighing 89 lbs. was sent by the late Mr. A. V. Miller, of

Tasmania,' to the British Pharmaceutical Conference in 1884. Even
heavier specimens have been known according to the late R. Brough
Smyth, who writes, in his work on the Aborigines of Victoria, as

follows :

—" The Native Truffle {Mylitta australisj a subterranean
fungus was much sought after by the natives ; when cut it is in

appearance somewhat like brown bread. I have seen large pieces

weighing several pounds, and in some localities, occasionally the fungus
weighing 50 lbs. is found." At Emerald, where specimens are very

common, I weighed one of the largest, and found it 19 lbs.. Fig. ha,

although it had been three months out of the soil, a,nd so allowed to

harden and dry up. The soil here is volcanic and dark chocolate.
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and they are most numerous in tlie best ground, wliile very scarce in

the poor soil. I met with some instances where the Dative bread had

become curved on one side from growing round a decaying root, in

otlier cases it had completely enveloped the rhizome of a bracken

fern. Among the solid specimens there are others in a more or less

decomposed state, and it w^ould appear that this decay may take

place very quickly. When cut across in the fresh state it has some-

thing of the consistency of cheese or stiff gelatine, but on exposure

to the air it soon becomes hard and horny. While the outer surface is

dark, and may peel off in flakes, or even form a sort of rind, the

inner substance is yellowash-white, and marbled throughout with

chalky-white lines, which give it an irregular honeycombed appear-

ance. So far there is nothing to indicate the true nature of the

structure, but if a small portion of this whitish substance is teased

out and examined under the microscope, it is seen to consist of a

tano-led mass of branching filaments, just like the spawn of a mush-

room. It is, in fact, a compact mass of fungus tissue, and Avhen the

fungus threads become closely wound and dense, so that the outer

layer of threads turn brown or black and hard, while the inner

remain whitish and comparatively soft, such a body is known as a

Sclerotiunt, from the Greek word meaning hard. It is a form of the

fungus in which it stores up as much uutriment as possible in its

mycelial threads to enable it to withstand the varied changes of

climate, the hard outer coat protecting the dormant inner portion until

suitable conditions arise for its further development. There are num-

erous similar cases knowu, however, only the sclerotia do not attain

such a size, and, ])orhaps, the ergot of rye is the most familiar example.

In the truffle, to which this form was long supposed to be allied,

there is nothing in common but the undergrouud habit, and the edible

properties which, however, are too superior to be strictly comparable.

In the inner tissue of the truffle there are reproductive bodies in the

form of little bags containing spores, which separate it at once from

this form.

Edible Qualities-

When one sees this fungus, as is frequently the case, in the hard

and dried up condition which it assumes with age, there is little to

suggest that it might be used for food. It has then a dark brown

wrinkled skin, which may peel off in flakes, and the white substance

enclosed is so excessively hard that, like the cheese in Tartary, it

requires an axe to cut it. But when fresh and soft it is somewhat of

tlie consistency of cheese, and looks more appetising. I have several

times had an ojijiortunity of testing its edible qualities, having found

fresh specimens exposed in road-cuttings or having them sent to me
while still soft.

In the raw state it reminds one of rice or tapioca, and has a

decided flavor of cocoanut ; although it loses this with age. When
toasted like a piece of bread it is not unlike passover cake to the

taste, and when boiled it becomes tough. I consider it rather insipid,

no matter how prepared, and not at all appetising. There is no
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starch formed, as may easily be pi-ovecl by ;i[)|)lying tlie tincture of

iodine, wliicli does not give the well-known violet reaction.

The name of native bread, first given to it, is apt to mislead, for

Tulasne, the distinguished mycologist, in describing it, in 1851,
remarks that " it is the native bread of the Knglish colonists of

Tasmania." It is now more commonly called blackfclloAvs' bread, in

order to indicate its use by the Australian aborigines. It has some-
times been called in question whether the natives ever really used it

as food, and I have endeavoured to get information on the subject

from direct sources. The Rev. F. A. Hagenauer, General Inspector
of Aborigines, writes to me as follows :

—" I know the fungus well,

and have often seen the old blackfellows eat the same, when they
called it " garni banyip " or native In-ead. It used to be dug out of

the ground on the banks of the Wimmera river, near Lake Hind-
marsh, and good quantities were found in the Western District, near
Lake Condali." The Rev. J. H. Stiihle in charge of the Aboriginal
Mission Station, Lake Condah, kindly made inquiries for me from
some of the oldest blacks living there, and he replied as follows :

—

" The natives inform me : 1st. That they have never seen any form
of fructiiication from the surface of the native bread, neither did

they know where to look for it by any particular signs of toadstool

growth, &c. It grew in dry groimd (not wet), and when they found
it, it was by observing the ground raised up and cracking in one
spot, owing to the native bread forcing itself upwards. 2nd. It was
not found attached in any way to underground roots, decaying wood,
&c. 3rd. It was geiieralli/ used by the blacks for food, not only in

seasons of scarcity, but whenever they found it. They did not cook it

in any way, but just cut it with their flint knives, and then ate it as they

found it, only rubbing off the earth which adhered to the outside of

the bread. 4th. As already stated, the blacks do not know where to

find it from surface indications, other than those I have ah'eady

referred to."

The late Mr, A. P. Miller, chemist, Tasmania, in forwarding a

very large specimen of native bread to the British Pharmaceutical

Conference in 1884, wrote in a very similar strain to the above. " I

can say little about the native bread, except that the aborigines of

Tasmania were very fond of it, and considered it a delicacy. There
is neither leaf, branch, root or stem shown above ground to indicate

where it can be dug for successfully ; but after rains the natives used

to discover the spots by cracks of a peculiai- nature on the surface,

which indicated its locality."

Tastes proverbially differ, and I can only say that the aborginals

must have had few appetising foods in their daily fare when they

considered native bread a delicacy, or it may have been on account

of its comparative scarcity that it was considered such.

Chemical Composition.

No complete chemical analysis has been made of it, as far as I

am aware, but Mr. Maiden, Government Botanist of New South
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Wales has tested it in various ways. He found that it contained 78"68
per cent, of water and '77 per cent, of ash, which although small in

quantity is rich in phosphates. Of course the amount of water will

depend on the freshness of the specimen examined. Ho says it

does not contain nitrogen in any form and it is practically unalterable
in water or reagents. When cut into pieces and placed in liquids,

no swelling takes place, and the cut edges lose none of their sharp-
ness, nor does the substance soften. If boiled in a dilute alkaline
solution, only a small proportion of pectic acid is dissolved and this

is thrown down when the solution is rendered acid. Altogether its

chemical composition is peculiar and well worthy of special investiga-
tion. Mr. Maiden sums up by stating :

—" The native bread, therefore,
contains a small proportion of pectous substances, and can be only of
infinitesimal nutritive value. It is immaterial whether it is eaten raw
or boiling, and cold or hot water is equally ineffective in acting upon
it. I consider the native bread to consist mainly of a modification of
cellulose, most probably fungin."

Fructification.

" By their fruits ye shall know them," is a principle of very
general application in the vegetable kingdom, and it was only when
some means of reproduction were discovered in the native bread that
its true nature and its relationship with other forms of fungi were
understood. Various guesses were made as to what it really was,
and some of these have already been referred to. The question as

to what grows out of the sclerotium was answered some time ago, and
this leads me to state briefly how the mystery was solved. As early

as 1885 Mr. H. T. Tisdall exhibited specimens from Gippsland before
the Field Naturalists' Club of Victoria, from which arose a regular
cap and stalk, like an ordinary mushroom or toadstool. But instead
of having gills like the edible mushroom on which the spores are
developed there were closely crowded tubes on the under surface of

the cap containing the spores, and so it was known to be a Polyporus.
Mr. Tisdall made a careful coloured drawing which still bears witness
to the accuracy of his determination, but, as he himself confesses, he
did not understand at the time that he had really solved the problem
of the reproduction of Mylitta, but it was solved nevertheless. Then
in 1892, Dr. Cooke, the eminent mycologist, announced in the
Gardener's Chronicle, under the heading of "A Mystery Solved," the
discovery of the fructification on a specimen of native bread sent to

him from South Australia. In the Yictorian Naturalist for January,
1893, Mrs. W. Martin reports having sent to Dr. Cooke for identifica-

tion, a specimen of native bread with the fruiting form attached tu it.

He was the first, however, to give it its true scientific name, which
not only serves to distinguish it from other forms, but reveals its

true relationship

—

Polyporus mylittae. Early in the succeeding year,
Professor Saccardo also described a specimen forwarded by Professor
Spencer, from Western Port, Victoria, and named it similarly to Dr.
Cooke. The only other record of the fructification is that of Mr. E.
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T. Baker in the Proceedings of the LinniL'an Society of N.S.W. for
19U2. From a good specimen of the bread, weighing 8 lbs., and cut
in half, he succeeded in raising several of the forms, but althougli
the cap measured over four inches in diameter and the ])ores were
developed, no spores were found. It was my good fortune in

November of last year to receive the specimen which is here repro-
duced (Figs. 2, 3) through Mr. Bastow, having been sent from
Southport, Tasmania, by Mr. T. P. Cowle. It was cut up, wrapped
in white paper and carefully laid aside to be kept as a natural history
specimen, but in the course of five days the fructification burst
through the paper, and in that condition it was brought under my
notice, with a request to say what it was. There was no difficulty

in recognising the Polijporus, and I saw at once that here we had
another good example of the fructification of native bread. It arose
from the inner or cut surface of the sclerotium, and was of a whitish
or creamy white color. Alongside of this and originating in the
same way, there was another smaller protuberance about | in. in

diameter, and somewhat oval, evidently a young fructification, which
did not develop further.

The Polyporus is seen to be much mis-shapen, no doubt owing to

the confined condition under which it was developed, and evidently
consists of several caps merged together, and a smaller distinct pileus

springing from the common stem a little lower down. The spores
were produced in the tubes, and the fungus had fully developed.
The compound nature of the whole structure is seen in the indications

of the three stalks run together, and in the ]mrtially divided character

of the pileus or cap.

The specimen just described had developed its fructification

under rather unnatural conditions, and the blending of several into

one was evidently due to the restrictions placed upon its free growth.

So a thick slice was cvit off from the native bread, and kept in the

laboratory in a glass dish in which several layers of moist blotting

paper wei'e placed, in order that any further growth might be care-

fully watched, and that any fructification which might develop

would be free to follow its natural tendencies.

The free surface at first became overgrown with a dense whitish

to yellowish mould, and at one spot a slight swelling appeared which
gradually increased in size, until at the end of a fortnight a well

defined fungus was formed consisting of cap and stalk (Fig. 1).

The stalk was rather short, stout , irregular on surface and only

about half an inch high, and the cap or pileus, which was of a cream
colour with a canary yellow tinge, was somewhat kidney shaped,

having a slight indentation at one side. It was, however, roughly

round and measured about three inches across, the tubes on the

under surface being pure white. On tlie o])posite side of the slice,

which was lying fiat upon the damp blotting paper, a (juite unexpected

formation occurred. The dense white mould overspread the surface

as it did above, but since it was physically impossible to produce the

usual stalk and cap, groups of tubes were formed, similar in size and
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shape t(i those on the under surface of the cap. Here the fungus

provided for the ordinary mode of reproduction by means of

spores formed inside a tube, but it dispensed with the normal cap

mounted on a stalk, which is certaiidy well adapted for spreading the

spores. By placing ordinaiy microscopic glass slips smeared with

glycerine under the cap the spores were collected in immense

numbers and are shown in fig. 4, d, >'., reproduced from photo-

micrographs by my assistant, Mr. Ct. H. Robinson, magnified by 500

and 1000 diameters respectively.

The dense white mould consisted of interlacing filaments long

and branched, straight or wavy, but without partitions, and the

walls were so much thickened as to leave only a narrow tube. The
walls are very characteristic, being closely and beautifully striated.

Origin of the Sclerotium or Native Bread.

It has been shown how the fructification originates from the

sclerotium and it would be desirable to trace the scleiotium from the

spore but that has not been followed. By examining specimens,

however, at various stages of growth, some idea may be gained as to

how it arises.

The small nearly globular form about the size of a ])ea (Fig. 4c)

was sent from Kardella in June and forwarded to me through the

courtesy of Mr. French. It was ruddy brown in colour and near one

end gave off a slender brown root-like portion from the somewhat

fiattened base. This fiattened cord was about one and a half inch

long and attached by the other end to the peeling oif bark of a

Eucalyptus root. It was firmh^ attached to the root and extended

along the bark for a short distance. It consisted of a number of

hyphal strands, yellowish in colour as seen by transmitted light.

In the absence of direct proof, but taking analogy for onr guide,

we may conceive the spore on germination to produce hyphae or

fungus threads, which may either grow in the soil and absorb

nutriment from decaying vegetable matter, or perhaps even attack

the roots or underground portions of various i)lants and cause their

decay. It is quite common to find abundance of white mycelium in

the soil where the native bread occurs, binding the earth together

in large masses and it is just possible that there may be some

connection. At any rate the hyphae a])pearing on the cut surface of

the bread can spread over and into adjacent soil as pointed out by

Mr. Baker. Under certain conditions the hyphae originating from

the spores may grow together in strands, forming a dark outer layer

or skin and an inner whitish portion. These root-like strands are the

so-called rhizomorphs, which are just in a sense slender and extended

sclerotia, and in one of our commonest fungi, which causes root-rot,

the honey agaric, these cord-like rhizomorphs produce a cap-fungus

appearing above ground. But in the case of native bread these rhizo-

morphs expand at the end and grow out into the dense mass of fungus

filaments constituting a sclerotium, as in Fig. 4('. These sclerotia very



//. Kobuiso)!, I'hoto. FIG. 4

A. Elongated sclcrotiiim, outside view; B. Section of elongated sclerotium x

C. Small sclerotiiim attached by rhizoinorph to root of Eucalypt. nat. size;

V. Spores from Fig. 1 x 500; H. Spores x 1000.
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probably take a number of years to attain then* full size wliicli will of

necessity vaiy according- to the amount of material available.

Decaying" wood found in the very heart of some of these sclerotia, as

in tlie specimen shown in Fig*. 4a, and the formation of .sclerotia

around decaying- roots in the soil, suggest that in some cases at

least, the hyphae may directly give rise to them, without the inter-

ve'.tion of rhizomor])hs, when there is })lenty of nutritive material at

hand.

I have just received numerous specimens of native bread, some of

which may be seen in Fig. 56, through the kindness of Mr. Nobelius,
of PJmerald, from which I hope to grow the fructification and produce
the spores, so that when sown in soil taken from the spot where the

native bread originally grew, they may germinate and allow their

history to be traced. Balls of earth with hyphae running through
them have also been secured, and they too will be watched for further

development.

Technical Description.

The technical description of the fungus is now given, s(; that it

will be possible to determine afterwards whether there are more than

one species of native bread in Australia.

Pohfporus mylittae, C. Si' M.

Pileus corky, firm, creamy white or yellowish white, generally round with

indentations and margin upturned, flesh chalky white, solitary and about three inches

across or several coalesced (at least three) and irregular, four inches across.

Stalk arising from a downy base, sub-central, solid, similarly coloured to pileus,

round or deformed, ^— 1^ inches high.

Pores angular, white, adnate, comparatively shallow, variable in size, A— 1 mm.
across.

Spores hyaline, smooth elongated ellipsoid, slightly apiculate at base, (j—(i^ x 2h— ^i

microns.*

Arising from the sclerotium known as Mylitta austruUs, Berk. Victoria, New
South Wales, Queensland, South Australia, Tasmania.

Dr. Cooke describes the pileus as single or 2 or 3 together,

white, and about 4 inches in diameter, and the spores as elliptical

with an oblique basal apiculus, smooth, 8x4 microns.

Professor Saccardo also desci'ibes the pileus as white or whitish,

and over 6 inches in diameter, presumably solitary. The spores are

given as globular, scarcely apiculate, hyaline, 4^-5 microns in

diameter.

Mr. Baker grew four distinct specimens on the two halves of the

same sclerotium. The upper surface of the pileus was at first of an

orange brown color in the centre, with a mauve band slightly

removed from the edge, and resembling a poached egg in form and

color when viewed from above. The diameters of the two largest

were 3 and 4 inches respectively, and no spores were detected.

A micron is ^^J-jj^ of an inch.
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In both my specimens abundance of spores were obtained, and as

tliey were freely shed they may be regarded as mature. The nature

of the soil in which the sclerotium occurs may have something to do

with the color of the Pohjporus, for in the specimens obtained from

Tasmania the pileus was tinged a distinct canary-yellow.
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GENERAL NOTES.

Formalin for Smut.

Confessions of an Amkiucax DRutKiisT.

Professor Ladcl of the North Dakotii Experiment Station, U.S.A.,
has been inquiring into the complaints made by some farmers that

the formalin treatment for smut proved ineffective in their hands.
The following extract from Bulletin 60 issued by that Station will be
read with interest in connection with the revelations recently made
by Dr. Howell, regarding the (juality of formalin sold locally. To
make the subject clear, it should bo stated that formalin is a trade
name for a 40 per cent, solution of formaldehyde in water.

"In our efforts to get at the true inwardness of the trouble one
prominent druggist gave us the following statement which may help

to throw some light upon this mooted question.

' Many of the druggists of the state are dispensing a so-called

pound of formaldehyde in a Best tonic bottle and two pounds in a

beer bottle. In other words less than 16 fluid ounces is sold as a

pound, Avhile as a matter of fact a pound by weight occupies moi-e

than 16 fluid ounces space. The result is plain. From the druggists'

standpoint it means the discrediting of formaldehyde as a smut
killer and a consequent falling off in sales. From the farmers' stand-

point they suffer in at least three ways by this short measure.

1st. They pay for a pound and get 10 ounces.

2nd. They use 10 ounces, believing it to be a pound and get a

solution of so weak a germicidial strength as to be nearly worthless

and lose their labor in applying it.

3rd. Much the most important of all they lose in .smut laden

crops where they have paid their money and expended their energies,

believing that they have complied with all conditions necessary to

' give formaldehyde a chance ' and be rid of smut.

Their natural and legitimate conclusions are that formaldehyde is

no good. They have used it according to directions, they think, and
failed to get results. From the papers and also from a circular

received from you a few days ago I see you blame this failure to get

results to under strength formaldehyde. Your conclusions are

partly right, but I thought you ought to know the short weight fact

(maybe you do) 12 ounces or three-fourths measure of 40 per cent,

means only practically the same as 30 per cent, full measure, and I

don't believe the farmers add enough of these light weight ' pounds '

to make a solution of the desired strength to kill smut.

Now I suggest that a circular be sent out to all the pharmacists

of the state, telling them that an effort v/ill be made to secure these

light weight packages, and if found the dispenser will be exposed

unless he can prove that he has issued them in error.
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Now, Professor, I expect you to accept tliis information in

strictest confidence. Use your own judgment as to whetlier you act

at all, or if so, what way. I request tliat no rumpus be made but that

all be first given a chance to get into line. Then make it disagree-

able for the crooks if you like.

I am not giving this information for any other reason than to

make and keep formaldehyde popular as mu efficient smut killer.'

It is quite clear that manufacturers and druggists alike are

responsible to a considerable extent for the discrediting of the for-

maldehyde method for destroying smut. I can see but one remedy
and that lies in enacting a laAV which shall be strictly enforced,

regulating the sale of formaldehyde. A law similar to the fertilizer

law, well enforced, would put a stop to the present practices and
ensure fair treatment for the farmer, who is made to suffer heavy
loss and the state loses many thousands of dollars each year by
smutted wheat, which is entirely unnecessary since the farmers are

doing their best to prevent this disease."

Treatment of Phylloxerated Vines with Lysol.

Some time since, at the request of the Mildura Horticultural

Society the Department communicated with Prof. Seronilla, Principal

of the Montpellier College of Agriculture in France, asking for such

information as was available in reference to the treatment of

phylloxerated vines by lysol. In reply. Prof. Serouilla stated " that

the experiments undertaken at the Agricultural College at Mont-
pellier, have always given negative results, and lysol has in all cases

proved to be ineffective against the cryptogamic (fungus) diseases to

wliich vines are subject."

Tanning Skins.

Mr. D. McKenzie of the Public Works Department furnishes the

accompanying method of tanning, which has proved entirely success-

ful in his hands :

—

Pour two quarts of boiling water over one quart of bran, and in

two quarts of warm water at blood heat dissolve as much salt as it

will take up, about ^ lb. ; then mix the saltwater and the branwater
togethei', making one gallon, to which add one ounce of sulphuric

acid. Soak the skins in this mixture, using an earthenware vessel,

Avell stirring the while, for 20 to 25 minutes, then rinse in cold water

and hang to dry in a shady place. In drying, pull skins well and
remove any fat and they will become perfectly white.

Utilising by-products of the Vineyard.

Mr. Thos. Blayney of the Goulburn Valley Vineyard writes :

—

" It may not be generally known, even to vignerons, that vine-

cuttings are useful as fodder for cattle and horses in dry bare winters.

If certain varieties of vine-cutting-s are thrown over the fence into a
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paddock where horses and cattle depasture, it will be seen that they
will munch away at the cuttings for hours at a time until scarcely a
vestige of the cuttings is left. I have no idea of the amount* of
nutriment contained in vine cuttings, but the veiy fact of stock bein^'

fond of them proves that they are a valuable adjunct to otlier available
feed when it is not too plentiful. Sappy pithy vines such as the
Pineau Blanc, and Hermitage are devoured greedily whei'eas the
harder wooded vines, Carbinet and Reisling for instance, are left till

the last or scarcely touched, unless the stock are very hungry. The
prunings should be thrown out to the stock every evening immedi-
ately after being pruned, in arnifuls well apart, and if this is done
regularly throuj^h the pruning season the stock will be fonnd waiting
for their evening repast and they will be there first thing in the

morning if there are any cuttings left. I see by the May issue of

the Journal that Mr. Burney translated an article from the Rcrue de

ViticiiUvrt' recommending the crushing of vine-cuttings before feeding

them to stock, and I understand that in France they are cut up in

the same way as we cut chaff. Doubtless, these methods make a

more attractive feed, but 1 think the simpler method of tossing out

cuttings as they come from the pruner, without going to any trouble

or expense whatever, will commend itself to Australian vignerons.

Vine leaves where they can be spared, and vines cut down to

within one or two leaves of the grapes, will keep stock alive and
strong during a bad summer. 1 saved the lives of 70 head of two
year olds during a severe drought by feeding them in this manner.

The grape seed is good for fowls. For many years I have had
the pressings carted out from the cellar and spread out within i-each

of the poultry and they scarcely cease feeding on the gi-ape seeds all

the year round. The grape seed is all the more valuable, inasmuch

as it will remain perfectly sound for years exposed to the weathei-,

and will not germinate once in every ten years, even when ploughed

in. It is thus a contiiiuous food supply for poultry without giving

anv trouble whatever."

A new volume commences in January and an Index to the

present volume will be supplied with that number.
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RAINFALL IN VICTORIA.
Months of August and September, 1904.

By P. Baracchi.
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STATISTICS.

Perishable and Frozen Produce-

EXPORTS DURING THE MONTHS OF SEPTEMBER 1!H)4 AND 190:^

RESPECTIVELY.

Description of Produce.



1026 Agricultural Journal of Victoria.

ARRIVALS IN MELBOURNE OF BUTTER and Butter ex Cream in Tons

net, from the different districts of the State for the last 13 months, as compared

with the previous corresponding months.

Months.
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